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Operative Oral Surgery 


ATYPICAL MULTILOCULAR FOLLICULAR CYST OF THE MANDIBLE 


‘OoLONEL FREDERICK H. RicHarpson,* DENTAL Corps, UNITED STaTEs AIR FORCE, 
AND CapTaIN BERNARD M. CoHEN,** DENTAL Corps, UNITED STATES 
Arr Force RESERVE 


HIEF COMPLAINT.—On Sept. 19, 1951, the patient reported to the dental 
clinie with the complaint of a progressively enlarging swelling, of about 
one year’s duration, in the body of the left side of the mandible. 

History of Chief Complaint and Mode of Onset.—In September, 1948, the 
lower second and third molars were extracted. No reason for removal was 
stated or known. In December, 1949, the upper third molar was extracted 
and a ‘‘growth’’ was removed from the region of the lower left second and 
third molars. No other symptoms were noted. 

Clinical Examination.—The patient was a 20-year-old Negro in no obvious 
distress. Externally, a large nontender mass was visible in the left body of 
the mandible. Palpation of this region elicited crepitus and some feeling of 
fluid. The mass was fixed to the mandible. There were no nodes palpable in 
the neck. Slight trismus was noted. 

Intraorally, in the region of the lower left molars, there was an area of 
slight inflammation. The second and third molars were missing. There was 
a nodular mass (approximately 15 mm. in diameter) at the junction of the 
body and ascending ramus. Palpation in this area elicited a fluidlike con- 
sistency with some ecrepitus. This region was slightly tender. The floor of 
the mouth on the left side was raised and a mass could be palpated in the 
body of the mandible as well as in the buceal fold. The tongue and mucous 
membrane of the remainder of the mouth were normal. There was no evi- 
dence of disease of the teeth or other structures within the mouth, and no 
evidence of paresthesia of the mandibular division of the fifth nerve. 


X-ray Examination.—On Sept. 20, 1951, an examination of the left side 
of the mandible was made in multiple projections. A large multilocular ecyst- 
like lesion was revealed, extending from the base of the neck of the condyle 
to the midportion of the body. The lesion extended well up into the coronoid 
process and sigmoid notch, with considerable expansion of the bone. Very 
little of the bony cortex remained immediately distal to the angle. There 
was no evidence of direct invasion of the bone by the lesion and there was 
no evidence of calcification or tooth formation in association with it. 


*United States Air Force Hospital, Scott Air Force Base, IIl. 
**Chief, Oral Surgery Section, Morrisonia City Hospital, New York City; on active duty 
vith United States Air Force. 
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Conclusion.—The lesion presented the characteristics of multilocular eyst 
of the follicular type. Ameloblastoma also has to be considered as it may 
present this appearance when it is of the multilocular type (Figs. 1, 2, and 3). 


Fig. 2. 


Figs. 1 and 2.—Radiographic plates taken on admission, Sept. 20, 1951, showing extensive 
bone loss and size of the lesion. 
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Provisional Diagnosis.—I'rom the history and the examination the follow- 
ng provisional diagnoses were made: 


1. Ameloblastoma. 
2. Follicular cyst. 
3. Sarcoma. 
Physical Examination.——Examination was essentially negative. There was 
) contraindication for surgery. 





Fig. 3.—Drawing showing extent of bony destruction. Medial surface of opposite side show- 
ing through the defect. 


Progress in the Hospital_The patient was admitted to the hospital on 
Sept. 20, 1951, for biopsy and removal of the cystic lesion. The laboratory 
report, on Sept. 20, 1951, was essentially negative except for an elevated white 
count of 15,900. 


Biopsy.—It was decided that a biopsy should be done to determine the 
exact nature of the tumor, On Sept. 21, 1951, under local block anesthesia, 
a wedge-shaped section was removed from the intraoral lesion, This included 
a portion of the normal mucosa. Five eubie centimeters of clear yellowish 
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fluid was aspirated. The incision was closed with No. 000 silk and the material 
preserved for pathologic examination in 5 per cent formalin. 


Pathologist’s Report.—The diagnosis was simple cyst, type unknown. 


Gross Examination.—Material consisted of an irregular section of bone 
measuring 2 em. in diameter. It was a thin flat plate covered on one surface 
by a soft membranous structure. 


Microscopic Examination.—Section through the specimen submitted re- 
vealed a cyst with a fibrous wall lined internally by simple columnar epi- 
thelium. 

The pathologist’s report was not thought to be conclusive because of the 
small specimen provided by biopsy. It was felt that this might be a cystic 
ameloblastoma. <A larger specimen could be provided upon operation and a 
more conclusive diagnosis made. If on operation it was found that the lesion 
extended further than the x-ray indicated, a resection and removal of the 
entire mass in block section would be necessary. On the other hand, if ade- 
quate bone remained after removal of the tumor a bone and chip graft would 
be used to fill the residual defect and to hasten bony regeneration. 


Operation.—The preoperative orders were morphine sulfate, 4% gr., and 
atropine sulfate, 4o9 gr., with procaine penicillin, 300,000 units daily. 

The patient was anesthetized with Pentothal Sodium and curare and endo- 
tracheal nitrous oxide and oxygen. The site of the iliae crest and the body of 
the mandible were prepared with Septisol solution and tincture of Metaphen. 
The patient was draped so that the orthopedist could remove a portion of the 
iliac crest at the same time as the mandibular lesion was being exposed. 

An incision was made about 5 mm. below the lower border of the body of 
the mandible extending from the angle forward to the premolar region, this 
incision being approximately 3 inches long. The dissection was carried 
through the superficial fascia and the bleeding vessels were clamped and 
tied. The platysma muscle was divided, thus exposing the facial artery and 
vein. These vessels were tied and severed. The masseter muscle was dissected 
upward from the periosteum covering the tumor mass and retracted. The 
periosteum was incised in the same direction and elevated from the cystic 
wall. A thin white membrane which contained many friable sections of bone 
was exposed. The anterior extension of the mass in the body of the mandible 
was separated from the bony wall and the buccal region freed. The buceal 
and lingual plates were eroded with loss of the entire lingual plate. The 
ascending ramus was exposed posteriorly. The lesion was found to extend 
upward into the condylar neck and sigmoid notch. About half of the lateral 
surface of the ramus had been destroyed. About two-thirds of the width of 
the internal plate was also eroded. The bulging of the internal pterygoid 
muscle could be seen upon removal of the medial wall of the cyst. The sig- 
moid notch and the tip of the coronoid process were also involved. The mem- 
brane lining of the cyst was extremely thin and firmly attached. No bony 
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abeculations were noted in the main body of the cyst, but the walls of the 
\vity showed evidence of bony lobulations varying in size up to 15 mm. in 
iameter. The inferior alveolar nerve and vessels were visible lying beneath 
ie lining membrane in the floor of the cavity. The inferior alveolar canal 
id been completely obliterated by the tumor mass. Since there was sufficient 
ne in the lower border and in the ramus to warrant a conservative approach, 
was decided to place a bone graft and chip grafts into the defect (Fig. 4). 


4.—Drawing of operative procedure showing placement of bone graft in defect. 1, Bony 


Fig. 
graft; 2, internal pterygoid muscle; 3, masseter muscle; 4, inferior dental alveolar nerve. 


The orthopedic team removed a portion of the iliac crest by means of an 
incision made over the iliae crest of about three inches in length. The super- 
ficial fascia was ineised and the skin bleeding controlled with clamps and ties. 
The periosteum was next incised and the crest of the ilium exposed. A see- 
tion of the erest of about 2 by 6 em. was removed, as well as an area of can- 
cellous bone in the form of chips. Enough material was taken to fill the cyst 
cavity. The periosteum was closed with No. 000 gut, and the superficial fascia 
and skin were closed in layers. 

The bone graft was placed in the cavity and the remainder of the defect 
filled with eaneellous bone chips. The periosteum and platysma muscle were 
closed with No. 000 gut. The superficial fascia was closed with No. 000 gut 
and the skin closed with No. 000 silk. 
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A large pressure bandage was placed over both operative sites of the 
operation. The patient returned to the ward in good condition. 


Postoperative Course.—Postoperative orders were: Demerol, 150 mg. every 
four hours if needed; 1,000 ¢.c. 5 per cent glucose and saline intravenously ; 
chloromycetin, 250 mg. every four hours; and procaine penicillin, 300,000 units 


daily. 
The patient was returned to his ward from the operating room at 5 P.M. on 
Sept. 26, 1951. The blood pressure was 124/80; pulse, 140; respiration, 20, at 
5 p.m. The patient reacted at 5:25. There was some bleeding from the graft 
site on the iliac crest and the dressing was reenforced. At 10 p.m. the tempera- 
ture was 98°; pulse, 102; respiration was 20. At 12:30, 150 mg. of Demerol 
was given to control pain in the hip region. One hour later projectile vomiting 
of fluid and blood occurred. The patient complained of nausea which was con- 
trolled with 1 ¢.c. Prostigmine with oo gr. of atropine sulfate. 

The second postoperative day was slightly better. Intermaxillary wires 
were placed and the mandible wired into occlusion. Slight difficulty in swal- 
lowing was noted but became less annoying as the day wore on. The external 
dressing was changed. 

The third, fourth, and fifth postoperative days were uneventful except 
for the pain in the region of the left iliac crest which was controlled with 
Demerol. 

On the sixth day the dressing and sutures were removed from the skin. 
The wound was slightly edematous but with no evidence of discharge. The 
postoperative x-rays were taken and the report was as stated below: 


X-ray Report (Oct. 2, 1951).—Reexamination of the left side of the man- 
dible showed evidence of the removal of cystic loculations with the insertion 
of a 2 by 6 em. bone graft. There was no evidence of fracture. The teeth 
were wired in occlusion (Figs. 5 and 6). 


Pathologist’s Report (Oct. 3, 1951).— 


Gross Examination.—Material consisted of several fragments of flattened 
sheets of bone, measuring approximately 1 em. in diameter. Submitted sepa- 
rately and partially attached were sections of white softened flattened tissue, 
all of which appeared to be portions of the cyst wall. The internal surface 
of this cyst was smooth except for one area where a small white nodule meas- 
uring 3 mm. in diameter was seen. Cut section through the wall revealed 
gray-tan somewhat nodular edematous fibrous tissue. 


Diagnosis: Ameloblastoma, cystic. This tumor showed none of the histo- 
logic characteristics of malignancy. However, these tumors have a decided 
tendency to recur if not completely removed. 


Microscopic Examination.—Section through the cyst wall revealed it to be 
made up primarily of dense fibrous tissue infiltrated with a considerable num- 
ber of plasma cells and lymphocytes. The cyst wall was lined with stratified 
squamous epithelium which was quite thick in some areas. The section through 








i 


h 


ATYPICAL MULTILOCULAR FOLLICULAR CYST OF MANDIBLE 7 


e wall of this cystic structure revealed a thick wall containing numerous 
ialler eystie structures. These cysts were likewise lined with stratified 
;uamous epithelium which was much thinner. Beneata the epithelium there 
as a considerable amount of loose mesenchymal type of tissue. In this lat- 
r tissue, and connecting to the epithelium, were buds of epithelium consist- 


Fig. 5. 








' 
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' Fig. 6. 

§ I 5 and 6.—Postoperative views, Oct. 2, 1951, showing bone graft and bone chips in 
operative defect. 
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ing of an outer layer of columnar type cells surrounding a central cord ot 
stellate-appearing cells. Some of these latter structures were separated fon 
some distance from the epithelial surface (Figs. 7 and 8). 


Fig. 7. 


Fig. 8. 
Fig. 7.—Section from cyst wall showing stratified squamous epithelium with some degen 
eration to stellate type cells at the top of the photomicrograph. 
Fig. 8.—High-power field of another area in cyst wall showing stellate type of cellular 


structures with protoplasmic bridges and large nucleoli. 

On the twelfth postoperative day a foul odor was noted intraorally. 
Pressure on the cheek, externally, brought a flow of foul-smelling, green-yellow 
pus from a small opening in the buccal mucosa. <A culture was taken and th: 
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‘rea irrigated with a solution containing 300,000 units of penicillin. The ir- 
igations were continued coneurrently with penicillin and oral chloromycetin. 


X-ray Report (Oct. 9, 1951).—Posteroanterior examination of the man 
lible failed to reveal evidence of fracture through the operative defect on the 
eft. The graft appeared to be in satisfactory position. There was no x-ray 
-videnee of destructive bone infection although low-grade osteomyelitis might 
\ot visualize earlier than two weeks following surgery. 


Report of Culture (Oct. 11, 1951).—Gram-positive cocci in chains and seen 
ingularly in direct smear; beta hemolytic streptococci isolated on culture 
nedia; oceasional pneumococci; sensitivity tests indicated that the organisms 
vere sensitive to penicillin. 

The irrigations were continued until October 25 (twenty-eighth day) and 
| new culture was taken. 


Report of Culture (Oct. 25, 1951)—Small gram-negative rods and mod- 
erate amounts of pus cells were seen in direct smear. Organisms were cul- 
turally and morphologically characteristic of members of the coliform group 

Coli aerogenes); isolated on differential and selective media (pure culture). 

The penicillin irrigations were changed to dihydrostreptomycin twice 
daily; 0.5 Gm. of the drug was given by mouth four times daily. The peni- 
eillin therapy was discontinued. Four days later the patient complained of 
dizziness and tinnitus and the dihydrostreptomycin was reduced to 0.25 Gm., 
four times daily. The intraoral drainage had markedly decreased by Novem- 
ber 1, the thirty-fifth postoperative day. 


X-ray Report (Nov. 9, 1951).—Reexamination of the left side of the 
mandible revealed evidence of removal of the loculated tumor. There was no 
evidence of fracture involving the very thin remaining bone cortex. There 
was a bone graft in the large defect which appeared to be uniting and there 
was no evidence of gross osteomyelitic infection. 

The irrigations were continued until the forty-second day when a new 
smear was taken. 


Report of Culture (Nov. 8, 1951).—Alpha hemolytic streptococci were 
isolated on eulture media; there were occasional gram-negative diplococci. 
Neisseria catarrhalis was also found. 

The dihydrostreptomycin was discontinued and the patient placed on 
chloromyeetin and penicillin. On November 20 all suppuration had ceased 
(fifty-fifth day). Blood and urine were found to be within normal limits. 


X-ray Report (Nov. 21, 1951).—Reexamination of the left side of the 
mandible showed no marked change since the previous examination. The thin 
cortex remained intact, there was no evidence of active bone infection, and the 
bone graft remained in its previous relationship. The inferior portion of the 
hone graft showed moderate rarefaction as compared with previous examina- 
tions; the superior end appeared healthy. This rarefaction may be a transi- 
tory change preceding firm bony union, but should be followed carefully. 
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99, 1951).—Examination of the left side of the man- 


X-ray Report (Nov. 
that the bone graft was viable and there was no in- 


dible revealed evidence 


Fig. 9. 


Fig. 10. 
March 5, 1951, showing organization and consolidation 


Figs. 9 and 10.—Postoperative views, 
of bony graft. 


ystic disease. There was no indica- 
e suggested that 


dieation of extension or recurrence of the ¢ 
tion of destructive bone infection and the x-ray appearance 


new bone was forming within the cavity. 
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Pathologist’s Report (Nov. 26, 1951; Armed Forces Institute of Pathol- 
gy).—It is true the roentgenographic appearance is highly suggestive of 
multilocular disease, but from the tissue alone we cannot make a positive 
liagnosis of ameloblastoma. It can only be assumed, on the basis of the 
esidual fragments of epithelium in the cyst wall, that the lesion is one of the 
ather rare multilocular follicular cysts, These should not be confused with 
he ameloblastomas which may represent a cystic reaction rather than cystic 
legeneration in a solid tumor. 


Diagnosis: Follicular cyst, mandible. 

The patient was followed at the clinic daily but no further suppuration 
oceurred, On Dee. 19, 1951, the patient was discharged for a three-week 
eriod and upon return showed no evidence of drainage. The skin over the 
area was soft and normal in feeling. X-rays were taken approximately every 
two weeks, and showed a progressive healing and organization of the graft. 


X-ray Report (Dec. 7, 1951).—Reexamination of the left side of the man- 
dible revealed evidence of slowly increasing bone production. The graft 
remained viable in its upper portion, but the mid and lower portions were 
showing evidence of absorption and in some areas there was suggestive evi- 
dence of beginning disintegration. There was no evidence of sequestration. 


Conclusion: The healing appeared to be progréssing satisfactorily, and 
the degree of graft rarefaction was not necessarily evidence of serious osteo- 
myelitis. 


X-ray Report (Jan. 7, 1952).—Reexamination of the mandible showed no 
appreciable change since the last examination (Figs. 9 and 10). 


Conclusion 


The first diagnosis of simple cyst, type unknown, was made on a small 
biopsy specimen with inadequate material for definite pathologic analysis. 
The necessity for a final biopsy report is clearly indicated by a second diag- 
nosis of ameloblastoma. This was followed by a third diagnosis of follicular 
cyst of a multilocular type given by the Armed Forces Institute of Pathology. 

A conservative approach was used in the treatment of a large radiolucent 
destructive lesion of the mandible. The postoperative bone healing was 
hastened by the implanting of a bone graft and cancellous chips. It is also 
interesting to note that the bone graft was not exfoliated in the presence of 
oral contamination. Antibiotics were chosen by culture of the suppurative 
material at several different periods. Several drugs were used as the oral 
flora changed. 





THE USE OF A NEW VASOCONSTRICTOR (KUTAPRESSIN) 
IN EXODONTIA 


A Clinical Study 


Davin E. Hourman, D.D.S., P#.B., Two Rivers, Wis. 


Introduction 


HE common problems and sequelae of tooth extractions are well known to 

dental surgeons and the general practitioner of dentistry. Profuse bleed- 
ing at the time of operation often obscures the operative field and may prolong 
the time required to do the operation. Every dentist who has extracted a large 
number of teeth knows the complaints of postoperative infection, hemorrhage, 
and pain. I wish to present my clinical results with the use of a new vasocon- 
strictor substance in the management and healing of extraction wounds. The use 
of this agent as supplementary therapy has proved very effective in reducing the 
amount of bleeding at operation, the promotion of a well-formed, firm clot, the 
reduction of postoperative bleeding, reduction of postoperative pain, and faster 
wound healing. 

The histologic and roentgenographic changes involved in the healing proe- 
ess following tooth extraction in animals and man have been described by a 
number of investigators.’“* The most recent article is that of Huebsch and as- 
sociates' who give an excellent review of the literature. These authors give a 
detailed roentgenographic and histologic analysis of the healing process fol- 
lowing extraction of the first lower molar in the Long-Evans strain of rats. In 
general, the histologic changes in the reparative process are similar in the var- 
ious mammals studied. The rate at which these changes occur varies in the dif- 
ferent species. The reparative process in man takes considerably longer than 
in the dog and the rat. According to Mangos? the repair of the epithelium 
and submucosa in man takes approximately twice as long as in dogs. Bone 
repair takes approximately three times as long in man as in dogs. 

In the clinical study reported here, human biopsy material was difficult to 
obtain and no attempt was made to give a description of the histologic changes 
involved in extraction wounds in human beings. Patients constituting this 
clinical group were unselected office cases and the problem involved in obtain- 
ing biopsy material can therefore be appreciated. Clinical reports including 
ease histories are on file and may be obtained by contacting the author. 

From a clinical point of view, it is generally recognized that a firm clot is 
essential to obtain good healing of extraction wounds with a minimum amount 
of postoperative pain and bleeding. The clot should fill preferably the entire 


Received for publication, Nov. 7, 1952. 
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ecket and be flush with the edges of the gingiva. A well-formed, firm clot 
erves as Nature’s dressing and protects the wound from foreign particles and 
acterial contamination. A poorly formed clot usually means slower healing. 
Postoperative bleeding interferes often with good wound healing. If the clot is 
soft and gelatinous or friable, the pressure of the blood underneath may cause the 
‘lot to bulge or be separated from the wound. These poorly formed clots cause 
sensitivity to touch and do not serve as an effective barrier to foreign material 
vhich comes in contact with the wound. Pressure applied with a blunt instru- 
nent will often cause an oozing of blood or serum from beneath the clot. Post- 
yperative pain for two or three days or more following extraction is often cor- 
related with a poor clot formation and slow healing. Because the addition of 
epinephrine and related drugs to anesthetic solution seemed to be too short in 
its action, the literature pertaining to vasoconstrictors was reviewed. While 
searching the literature for facts pertaining to vasoconstrictors and their use 
in control of bleeding, my attention was attracted by the papers of Marshall*’ 
in which he describes the clinical use of a new vasoconstrictor* in a variety of 
skin disorders. The common denominator in these conditions was one of vaso- 
dilatation and edema formation. The most interesting observation to me was 
his findings that Kutapressin administered subcutaneously caused a marked 
vasoconstriction primarily in the area of the skin lesions without affecting the 
systemic blood pressure. It was reasoned that perhaps this material might be 
effective in preventing postoperative bleeding in tooth extraction. In a per- 
sonal communication, Marshall reported that postoperative bleeding following 


tonsillectomy was greatly reduced with the use of Kutapressin. A trial in oral 
surgery seemed indicated. 


Material and Procedure 


The clinical material used in this investigation consisted of 57 unselected 
office patients. A total of 75 operations were performed and 117 teeth were 
extracted. A tabulation of the diagnoses leading to surgical removal of the 
teeth is as follows: 


No. of Patients 
Carious exposure of pulp 
Impaction 
Gingivo-osteo-pericementitis 
Periapical granuloma 
Broken teeth 
Pulp degeneration 
Pericornitis 
Removal for prothesis 


The operations performed on these 57 patients can be classified or grouped 
into three groups. 


wo 
NKNNWATIAH 


Group 1.—Operations performed without the use of Kutapressin. There 
were 24 such operations. This group includes 12 patients who were later oper- 
ated with the aid of Kutapressin. 


*Kutapressin (Kremers-Urban Company, Milwaukee, Wis.) : material for this investigation 
was supplied through the courtesy of Dr. Adrian Kammeraad of the Kremers-Urban Company. 
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Group 2.—This group consists of 40 operations which were performed 
with Kutapressin as adjunctive therapy. This group includes 12 patients who 
had previously been operated upon without the use of Kutapressin. 

Group 3.—This group consists of 11 operations in five individuals in which 
each patient was first operated with Kutapressin and at a later date without 
Kutapressin. In one patient the first operation was with Kutapressin, the sec- 
ond operation without, and the third again with Kutapressin. 

In all operations 2 per cent procaine hydrochloride with 1 to 50,000 parts 
of epinephrine was used as the anesthetic agent and was administered as a 
nerve block or by infiltration. In only 4 cases of the control group was peni- 
cillin used. In the remainder of the operations no bacteriostatic or chemo- 
therapeutic agent was used. 

In all operations where Kutapressin was used, 1 ¢.c. of Kutapressin was 
administered five to ten minutes prior to the operation, via the subcutaneous 
route, in the deltoid region of the arm. No attempt was made in this study 
to determine the optimum dosage or to correlate dosage of Kutapressin with 
the number of teeth extracted. 

Various surgical procedures were used. These included simple forceps re- 
moval, curettage, gingival and periosteal flap retractions, and the use of pneu- 
matie chisel and exolever. Suturing was done only when indicated. The fol- 
lowing observations were made during each operation. 

1. The amount of bleeding during operation. 

2. Clot formation. 


3. The number of sponges used. 

The following postoperative observations were made: 
1. Incidence of postoperative pain. 
2. Analgesic requirements for postoperative pain. 
3. Incidence of postoperative bleeding. 
4. Rate of healing of the wound. 


Clinical Results 


Bleeding at Time of Operation.—In estimating the amount of bleeding at 
any given operation, several factors must be taken into consideration. These 
are the pathology involved, type of surgical procedure, the blood supply of 
the area, and the anatomy of the particular tooth or teeth extracted. In ad- 
dition to these factors, the investigator must rely on his own clinical experi- 
ence. Taking all of these factors into consideration by using Kutapressin pre- 
operatively, less bleeding and less obscuring of the field of operation with 
blood oceurred than without Kutapressin. It must be pointed out that bleed- 
ing is not completely stopped but it was observed that a definite reduction in 
the amount of bleeding took place. When Kutapressin is used preoperatively 
for a simple forceps extraction, it is not at all unusual to have the socket fill 
up with blood slowly to the gingival crest and begin to clot without overflow- 
ing into the oral cavity. 

When more drastic surgery is required such as removal of an impacted 
third molar, it was found that the reduced bleeding enables one to do a quicker 
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and better operation. Less time is taken in swabbing the area and the field 
ing free of excessive blood permits better inspection, and a cleaner working 
rea. 

In one of our patients, the lower left third molar was impacted and was 
emoved without the use of Kutapressin and the lower right third molar was 
extraeted with the aid of Kutapressin. The two teeth were in practically iden- 
‘ieal positions and the surgical procedure in both cases was the same. The 
nesthetic agent and mode of administration were also the same for both oper- 
tions. In removing the lower left third molar tremenduous bleeding took 
lace and over 30 sponges were used during the operation. The patient was 
also given 300,000 units of penicillin as a prophylactic measure. In extracting 
the lower right third molar thirty-eight days later with the aid of Kutapres- 
sin, only three sponges were employed, less time was taken in performing the 
operation, and there was less difficulty in seeing what was being done. 

Another illustration, less dramatic but more typical, was in a patient in 
whom the upper left second molar was removed without Kutapressin and the 
upper right second molar was removed with the use of Kutapressin. When 
the upper left molar was extracted there was more bleeding than usual which 
necessitated the use of four sponges, and the clot was slow in forming. When 
the upper right molar was extracted, bleeding was reduced and only one 
sponge was used. The clot formed quickly and filled the socket completely. 

Clot Formation at Time of Operation.—In 24 operations without Kuta- 
pressin, nine cases or about 37 per cent of the control group had what would 
be rated as normal clot formation. The remaining 15 cases or 63 per cent of 
the group all exhibited poor clot formation. Poor clot formation is defined as 
meaning the clot had not formed by the time the patient had left the office, 
the clot was gelatinous or friable, it only partially filled the cavity of the ex- 
traction wound, or it did not adhere firmly to the walls of the socket. In the 
experimental group consisting of 40 operations, no difficulty was experienced 
with clot formation. 

Number of Sponges Used at Operation.—The average number of sponges 
used per tooth extracted without Kutapressin was 4.5; with Kutapressin the 
number was 0.74. These figures by themselves are probably not significant, 
but in determining the amount of bleeding at each individual cperation, the 
number of sponges used was helpful. 

Postoperative Pain.—The most interesting and probably most significant 
result of the use of Kutapressin was the dramatic reduction in the incidence 
of postoperative pain. Table I gives the frequency of complaints of postoper- 
ative pain in the control group and in the group which had Kutapressin. In 
the control group of 24 patients, 21 patients, or 87 per cent, complained of 
postoperative pain. These complaints were made when the patients returned 
to the office for checkup or when they returned before their next appointment 
because of the pain. In the group of 40 patients with the use of Kutapressin, 
the ineidence of postoperative pain complaints was very low. Only three pa- 
tients, or less than 8 per cent, complained of slight postoperative pain. Ninety- 
two per cent made no complaints at all. 





DAVID E. HOLTMAN 


TABLE I, SUMMARY OF POSTOPERATIVE RESULTS 








WITHOUT WITH 
KUTAPRESSIN KUTAPRESSIN 
Number of patients 24 40 
Incidence of pain 21 patients or 87% 3 patients or 7.5% 
Patients receiving prescrip- 13 patients or 61% None 
tion for analgesics 
Incidence of postoperative 13 patients or 54% 1 patient or 2.5% 
bleeding 








The reduction of pain with the use of Kutapressin was particularly empha- 
sized by those patients (a group of 12) who had previously been operated 
upon without the use of Kutapressin. Of this group of 12 patients (Table II), 


TABLE II. SUMMARY OF POSTOPERATIVE RESULTS IN 12 PATIENTS WHO WERE FIRST OPERATED 
Upon WITHOUT KUTAPRESSIN AND HAD A SECOND OPERATION WITH KUTAPRESSIN 








WITHOUT WITH 
KUTAPRESSIN KUTAPRESSIN 
Incidence of pain 11 patients or 91.6% 1 patient or 8.3% 
Patients requiring prescription for 7 patients or 63.7% None 


analgesics 
Incidence of postoperative bleeding 8 patients or 66.6% None 








11 or 91.6 per cent had complained of postoperative pain when Kutapressin was 
not used. With the use of Kutapressin one patient, or 8.3 per cent, of the 12 
complained of slight pain. This one patient, who had a lower left third molar 
removed without Kutapressin, suffered with postoperative pain for three days, 
and required a prescription for Aspivite* with codeine for analgesia. Four 
days later the lower left second molar was extracted with the use of Kuta- 
pressin. The patient complained of only slight pain and required no analgesic. 
Pain was severe enough in seven of the eleven patients (65 per cent) to re- 
quire a prescription for Aspivite with codeine. 


Analgesic Requirements.—In discussing the analgesic requirements of 
these patients, it is necessary to point out that analgesics were not routinely 
prescribed. The figures listed in Tables I and II are those patients who had 
pain severe enough to cause them to return to the office and request a pain 
“killer.” In these cases, Aspivite with codeine, was employed. In the group 
of patients who had extractions without Kutapressin, 21 of the 24 patients, or 
87 per cent, complained of pain, of which 13, or 61 per cent, required a pre- 
scription for the analgesic. Although three patients in the experimental group 
of 40 complained of slight pain, not one of them required a prescription for 
an analgesic. 


Postoperative Bleeding.—The reduction of postoperative bleeding with 
the use of Kutapressin is clearly shown in Table I. In the control group, 13, 
or 54 per cent, of the patients complained of postoperative bleeding. In some 
eases this amount was small and of short duration; and in others there was 


*Sharp & Dohme, Inc. 
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ozing or hemorrhage for a couple of days. In the experimental group of 40 

operations, only one patient had slight oozing for one day. This patient, in- 
identally, gave a history of bleeding for one week following a prior extrac- 
tion. 

Healing of the Extraction Wound.—Observations on healing are limited 
primarily to the clinical appearance of the wound. Since all of these patients 
ire office eases, follow-up examination of the wound was usually limited to one 
office eall following the operation. In those cases in which the patient had one 
operation without and a second operation with Kutapressin, it was possible to 
compare the two wounds in the same individual. 

In evaluating the rate and degree of healing, the following factors were 
taken into consideration: number of teeth removed, pathology present at the 
time of operation, the amount of trauma, and whether the wounds were su- 
tured or not. 

In examining the wounds postoperatively, particular attention was focused 
on: (a) the size of the clot and the coneavity above the clot; (b) the color 
of the clot and granulating tissues; (c) the firmness of the clot; (d) response 
to pressure applied to the clot. 

From a clinical point of view, it was found that the extraction wounds 
healed faster and better with the use of Kutapressin than without. In the 
experimental group the clots usually filled the entire socket to the gingival 
crest. They were also firmer and thus helped to prevent foreign material such 


as food particles from getting into the wound. The color change from red to 
a whiter glistening appearance appeared earlier than in the control group. 
When pressure was applied to the healing area, the wounds in the experimental 
group were less sensitive to touch. 


Duration of Action of Kutapressin 


Although no attempt was made to determine the duration of action of 
Kutapressin, some information is indicated in Group 3. In this group of 5 
patients, the first operation was with Kutapressin and at a later date a second 
operation was performed without Kutapressin. A third operation with Kuta- 
pressin was performed in one patient. 

In this group the operations without Kutapressin were performed two, 
twelve, fourteen, nineteen, and twenty days after the first operation with Kuta- 
pressin. In one patient, in whom the interval was two days, there was no dif- 
ference in the amount of bleeding, clot formation, pain, or healing. In the 
other four patients in whom the interval was twelve days or longer, there was 
considerably more bleeding and poorer clot formation at the second operation 
which was performed without Kutapressin. In one patient a third operation 
was performed with Kutapressin, with a resulting reduction in bleeding, bet- 
ter clot formation, and better healing. 

These few cases indicate that Kutapressin retains its activity in the body 
for at least two days but not as long as twelve days. Further studies are nec- 
essary to determine the duration of activity in the body. 
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Discussion 

Kutapressin is described in the literature® as a cutaneous vasoconstrictor 
substance, isolated from liver extract by a series of selective fractionations. 
Its clinical use to date has been restricted to the treatment of dermatologic 
conditions such as acne, pruritus, and keloids. Marshall and Rosenthal? believe 
that in addition to its vasoconstricting power, it also reduces the transudation 
of fluid across the capillary wall, thus reducing edema. 

Although part of the teeth and the buccal epithelium are embryologically 
of ectodermal origin, Kutapressin acts upon the small vessels which are of 
mesodermal origin no matter where they are located. From the results of 
this study, it would appear that the descriptive term “cutaneous vasoconstric- 
tor” is too limiting and that the word cutaneous is superfluous. The vasocon- 
stricting action of Kutapressin is apparently quite selective in its action. The 
material is injected subcutaneously in the arm and is absorbed and circulates 
in the blood stream, but it exerts its effect primarily in the area of the lesion. 
The details of this action remain to be worked out. 

It appears that the vasoconstricting action of Kutapressin and its effect 
on the permeability of the capillaries are important factors in the excellent 
clinical results which were obtained. 

By its vasoconstricting action, Kutapressin reduces the amount of bleed- 
ing at operations. This vasoconstricting action is one of fairly long duration 
and is not as transitory as the action of epinephrine. Because of this reduced 
bleeding, the operator has a cleaner field to work in. His operating time is 
reduced and he does not have to probe around so much, thus producing less 
trauma to the area. Because the time required for operation is less, the chances 
for exposure to invasion of bacteria are also reduced. The result seems to be 
better surgery. 

Another important result of the reduced bleeding at operation is stronger 
clot formation. Once the clot starts to form, there is less pressure exerted up- 
ward to force it out of the wound. The clots are firm and adhere to the tis- 
sues of the wound and the trabeculae of the bone. I do not believe that this 
vasoconstricting material has anything to do with the blood clotting mecha- 
nism. If there is a pathologie condition in the clotting mechanism, I do not be- 
lieve Kutapressin would be of much help. However, I do feel that it reduces 
the amount of bleeding. 

In the healing of extraction wounds, a good clot is very essential. The 
formation of a good clot is followed by organization of the clot. Capillaries 
begin to grow into the coagulum. Fibroblasts invade the mass and begin to 
form young connective tissue. In the meantime the surface epithelium grows 
across the surface of the clot. According to Mangos? new bone begins to form 
in the socket on the tenth day and the socket is completely filled with new 
bone by the end of fifteen weeks. With the use of Kutapressin, better clot 
formation results. This no doubt plays a role in the better healing and the re- 
duction of the incidence of pain in the experimental group. It is also possible 
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it Kutapressin affects the organization of the clot by its effect on the perme- 
ility of the capillaries. This would lead to a less soggy granulation tissue 
iich sometimes occurs. 

The marked reduction of pain in the experimental group can best be cor- 
ated with the better wound healing. The reduction and absence of post- 
erative pain is most important to patients. They wonder why this therapy 
s not been employed previously. Fear and apprehension of a second opera- 
n following one with Kutapressin is greatly reduced because of the smooth 
stoperative result which was without pain. -Calls during office hours and 

at night regarding postoperative pain and bleeding are practically eliminated 
when Kutapressin is used as supplemental therapy. 

I feel that Kutapressin is a valuable addition to the armamentarium of the 
dentist in the control of postextraction pain. Since Kutapressin does not raise 
the blood pressure it may be used with safety in cases of hypertension. To 
date the only inconvenience is that a separate injection has to be made. This 
is, however, very easily accomplished and the drug does not cause even the slight- 
est burning sensation. 

It is not felt that every extraction has to be aided with Kutapressin. Any 
questionable patient ‘should have it, and any time a multiple extraction or 
surgical (open-view) type of operation is performed Kutapressin should be 
used to the advantage of both the surgeon and the patient. 


Summary 


1. Kutapressin has proved effective in the practice of exodontia. As sup- 
plementary therapy, it has proved effective in reducing the amount of bleeding 
at operation, the promotion of a well-formed, firm clot, the reduction of post- 
operative bleeding, reduction of postoperative pain, and faster wound healing. 


2. The clinical material consisted of 57 unselected office patients. There 
were 75 operations performed and 117 teeth extracted. The diagnoses leading 
to extraction were fairly comprehensive. 


3. The anesthetic agent used in the control and experimental group was 
identical. No antibiotics were used in the experimental group although anti- 
bioties are not contraindicated. 


4. With Kutapressin, bleeding during surgery was reduced and there was 
faster and firmer clot formation. Sixty-three per cent of the control group ex- 
perienced poor clot formation, whereas no diffiealty was experienced in the 
experimental group. 

5. The reduction of postoperative pain with the use of Kutapressin was 
very outstanding. In the control group (without Kutapressin) 87 per cent of 
the patients complained of pain while in the experimental group (with Kuta- 
pressin) only 7.5 per cent complained. This is a reduction of 76.5 per cent. In 
a group of 12 patients who were operated upon first without Kutapressin and 
later with the aid of Kutapressin, 91.6 per cent complained of postoperative 
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pain when no Kutapressin was used and only 8.3 per cent complained when 
Kutapressin was used. This is a reduction of 83.3 per cent in the same group 
of patients. 

6. None of the patients who received Kutapressin had to have a prescrip- 
tion for an analgesic. In the control group over 60 per cent of the patients 
complaining of pain required a prescription for an analgesic. 


7. In 12 cases where the patients had one operation without and a second 
with Kutapressin, it was possible to compare the healing of the two woun:s 
in the same individual. It was noted that healing of sockets was faster with 


the aid of Kutapressin. 
8. A number of ease histories are presented, and may be obtained by 
writing the author. 
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TREATMENT OF A MALFORMED IMPACTED MANDIBULAR 
FIRST MOLAR 


Report of a Case 


V. S. Iver, B.D.S.,* anp Nevitte A. Boorn, D.M.D.,** Boston, Mass. 


C., a white girl aged 11 years, 2 months, came to the Forsyth Dental In- 
. firmary on Mareh 14, 1950, for dental treatment. It was noted that her 
mandibular right first molar was not visible in the mouth. The radiograph (Fig. 
|) revealed the presence of enlarged developmental crypts about the crowns of 
the unerupted mandibular right first and second molars. The roots of the first 
molar were malformed, being short and curved distally. The girl had no com- 
plaints and there were no other clinical signs or symptoms. The past history 
gave no indications as to the cause of the condition, and there was no similar 
condition in any of the other members of the family. 


Surgical Treatment.—On July 6, 1950, some bone and the enlarged 
developmental follicle around the mandibular right first and second molars 
were removed under a block and infiltration anesthesia (Novocain, Pontocaine 
and Cobefrin). An incision was made from the retromolar area along the 
crest of the alveolar ridge to the second premolar, and continued to the inter- 
dental papilla of the canine. The mucoperiosteal flaps were reflected, and 
bone was removed to expose the follicle. The latter membrane was removed 
in pieces, and the crowns of the first and second molars were exposed. The 
follicle was eystlike in appearance. The second molar was lying vertically 
but inelined toward the lingual of the ridge. The first molar was in a good 
position in the midline of the ridge, but mesially inclined, with a space of 2 to 
3 mm. between it and the second molar. Some bone was removed about the 
second premolar without exposing the root, and the first molar was elevated 
from the mesiovestibular side. The first molar was raised about 4 mm. in its 
socket to the height of the second molar, and locked between the second molar 
and second premolar. The mucoperiosteal flap was incised to leave the coronal 
portion of the second molar and first molar exposed (Fig. 2). In order to 
control bleeding, dry Gelfoam was placed above the first and second molars, 
without downward pressure, and retained with one Dermalon suture. Im- 
mediate postoperative insertion of orthodontic appliances to move the second 
molar distally and the first molar occlusally was considered, but it was found 
impracticable at this stage owing to the position of the first molar and incom- 
plete emergence of the second molar. 


j 
j 


._.. *Clinical Fellow in Orthodontics, Orthodontic Department, Forsyth Dental Infirmary for 
ildren, 
**Clinical Supervisor, Oral Surgery Department, Forsyth Dental Infirmary for Children. 
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B. C. 


Fig. 1.—Preoperative radiographs. A, Periapical, B, lateral jaw, and C, occlusal, show- 
ing the malformed impacted andibular right first molar and the enlarged developmental 
capsules (? cyst) around the crowns of the first and second molars. 


Fig. 2.—Immediate postoperative lateral jaw radiograph. Note raised position of the first 
molar due to elevation during surgical procedure. 
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The postoperative care advised was rest, the application of an ice bag to 
the operated side, rinses with normal saline, and analgesics to relieve pain. 
The diet was restricted to soft foods. 

Four days after the operation, there was slight edema with no discom- 
fort. The suture was removed and Gelfoam left in place. The tissues were 
healing satisfactorily. 

When the area was examined one month after the operation, on Aug. 7, 
1950, the first and second molars were visible but had not yet erupted to the 
gingival level. The operated area remained open, and the gingiva was healing 
well. On Sept. 30, 1950, the second molar had erupted 3 to 4 mm. and the first 
molar was just visible. 


B. 


Fig. 3.—Six months postoperative radiographs. A, Periapical, and ~ occlusal, showing 


the mandibular right first molar impacted between the second molar and second premolar. 


(Compare with Fig. 1.) 

Six months later, on March 29, 1951, the first molar was impacted between 
the second molar and second premolar (Fig. 3). Extraction of the first molar 
was considered, but since it would have involved considerable bone loss and 
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Fig. 4.—Cast taken one and one-half years postoperatively and at commencement of 
orthodontic treatment, showing position of the mandibular right first molar and the available 
space between the second molar and second premolar. 

Fig. 5.—Cross elastics from vestibular of the mandibular ri 
of the maxillary right first molar, to correct position of the mandi 


it first molar to the palatal 
ular right first molar. 


Fig. 6. ast taken after nine months of orthodontic treatment, showing the mandibular 
right first molar well accommodated in the arch. 
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tuma to the adjacent teeth due to the size, position, and root formation of 
e first molar, it was decided to keep the girl under further observation. The 
st molar was vital as indicated by a vitality test. She was advised to bite 
a piece of soft rubber over the mandibular right first molar area to stimu- 


te the eruption of the tooth. 

Orthodontic Treatment.—When the girl was seen again, after seven 
mths, on Nov. 28, 1951, the mandibular right first molar had erupted 
stibularly. The second molar had tipped mesially, thereby reducing the 
ailable space between the second molar and second premolar (Fig. 4). The 
ace between the second molar and second premolar was 8.2 mm. and the 
e (mesiodistal) of the mandibular right first molar was expected to be 

‘bout 11.2 mm. (this measurement was arrived at by measuring the antimere, 
i.c., the mandibular left first molar). Sinee the occlusion and alignment of all 
he other teeth were good, an attempt was made to bring the mandibular right 
first molar into its place in the arch with orthodontic treatment, which was 


commeneed on Nov. 28, 1951. 


Fig. 7.—Lateral jaw radiograph taken two years postoperatively and after nine months 
of orthodontic treatment. Note raised position of first molar, uprighted second molar, and 
“normal” position of developing third molar. 

A band with two vestibular hooks was cemented on the mandibular right 
first molar; some difficulty was experienced in placing the band on this tooth 
because of its position and “tight” contact with the adjacent teeth. A band 
with two palatal hooks was cemented on the maxillary right first molar. Inter- 
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maxillary elastics were given to the girl, to be worn from the vestibular hooks 
on the mandibular right first molar to the palatal hooks on the maxillary 
right first molar, i.e., cross elasties (Fig. 5). 

After four months, on March 29, 1952, the mandibular right first molar 
had moved occlusally and lingually to meet the maxillary right first molar. 
Some cuspal interference was relieved by grinding with a Carborundum stone, 
and the treatment continued with cross elastics. 

On May 10, 1952, a mandibular lingual arch was inserted with tension to 
pull the mandibular right molar lingually, because the maxillary right first 
molar showed signs of slight luxation. The cross elastics were discontinued. 

On June 27, 1952, the lingual arch was removed and the treatment with 
cross elastics resumed. On Aug. 8, 1952, the mandibular right first molar had 
moved into good relation with the maxillary right first molar, and was well ac- 
commodated in the arch (Fig. 6). A vitality test showed that the tooth had re- 
tained its vitality. The radiograph (Fig. 7) showed that the mandibular right 
second molar was moved distally and uprighted during the orthodontic treat- 
ment; the position of the third molar had not changed, and the tooth appeared 
to be in a good position, and was expected to erupt “normally.” 


Summary 
This is the case of a girl, aged 11 years, 2 months, whose mandibular 
right first molar was malformed and impacted. A combination of surgical 
and orthodontic treatment is described for correction of the malocclusion. 
Surgical treatment consisted of raising the tooth in its socket. Ortho- 


dontically the tooth was moved into position by means of cross elastics and a 
lingual arch appliance. 
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CLINICAL OBSERVATIONS ON REPLANTATION OF UPPER 
ANTERIOR TEETH 


Bruce L. Doveas, A.B., D.D.S., AnD Wittiam Dovua.as, D.D.S., 
West Hempsteap, Lona Isuanp, N. Y. 


EPLANTATION of upper incisor teeth is a technique which has been 
R utilized in dental practice for many years. In many instances it has been 
undertaken in a haphazard manner, either by the patient himself or the dentist, 
and been suecessful for varying periods of time. On the basis of the initial 
premise that simple replacement of the tooth immediately or soon after displace- 
ment, with no further treatment, was inadequate, a series of seven patients was 
encountered and treated over a four and one-half year period. In each instance, 
the tooth or teeth were displaced traumatically, and replantation was attempted 
only if the tooth was not fractured or macroscopically injured in any way. 

To demonstrate the technique for preserving the teeth, two typical case 
histories are herewith presented. 


Case Report 


Case 1.—The patient, a 19-year-old man, reported, after a fist fight, with an upper 
right central incisor extremely loose and malposed labially. The tooth was extruded beyond 
the incisal line and there was free hemorrhage from the surrounding alveolus. Posteroanterior 
movement of the tooth revealed that the labial plate was fractured. 

Treatment was started within an hour after the accident. The tooth was placed, with 
a minimum of pressure, as far as possible into the socket, and held under masticatory stress 
while a labial arch bar was fitted into ‘position from second premolar to second premolar (Fig. 
1). The bar was adapted and wired into place with 0.020 inch fracture wire. Holding the 
tooth stationary, a notch was ground across the incisal edge labiolingually about 1 mm. deep, 
midway between the mesio- and distoincisal angles. A wire of similar thickness was adapted 
to the right lateral incisor, the displaced central incisor, and the left central incisor and 
the tooth was immobilized against the bar. The ends of the wire were woven together 
and the doubled wire, after gripping the bar, was brought down over the labial surface 
of the tooth and through the incisal groove, the two ends then being separated mesially and 
distally. One end was brought over the bar through the mesial interproximal space and 
the other under the bar through the distal interproximal space. The ends were tied and 
firmly secured between the two central incisors. 

The patient’s occlusion, as shown in Fig. 1, was a helpful factor because of an open 
anterior bite. The appliance was left in place for three months, at which time the tooth 
was found to be nonvital. An apicoectomy and root canal treatment were performed. The 
wire on the lingual surface had been bifurcated just below the cingulum to allow adequate acces- 
sibility to the canal during treatment. Two weeks later, the wires and arch bars were removed. 

The tooth was still somewhat mobile, though not nearly as much as at first, but the long- 
range prognosis seemed poor. When last seen, seven and one-half months after the replanta- 
tion, the tooth was no more stable than when the appliance was removed. The patient was 
informed that the tooth would have to be removed in due time and replaced with a prosthetic 
restoration (Fig. 2). 
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Fig. 1.—Loosened tooth immobilized with arch bar and wires. 


A, 




















B. C. 


Fig. 2.—A, X-ray picture showing tooth wired in position; B, tooth after apicoectomy and root 
canal therapy; C, tooth seven and one-half months following replantation. 
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Case 2.—The patient, a 20-year-old man, was struck in the mouth by a chain on a 
swinging crane. Only his upper right central incisor was disturbed. He carried it in his 
hand when he reported for treatment. 

In this instance, the labial plate was completely intact. The bleeding was stopped 

| the tooth placed in a solution of Zephiran Chloride for ten minutes after washing with 


B. 


A, Empty space immediately preoperatively; B, tooth immobilized immediately post- 
operatively. 


tincture of green soap and water. Complete removal of the pulpal contents was undertaken 
in the usual manner, using broaches and files. All irrigation was done with sterile saline 
and the tooth handled with rubber gloves. The apex was removed as in an apicoectomy and 
the canal was tightly filled with gutta-percha and lined with chloropercha paste. The apical 
portion of the filling was-removed with a No. 33% inverted cone burr and amalgam was 
plugged into the preparation for about 1.5 em. The coronal portion of the pulp was also 
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packed with amalgam, over a zine oxyphosphate cement base. A small ‘‘tunnel’’ was ground 
through the tooth labiolingually with a No. % round burr, just short of the incisal edge. 

The socket was then thoroughly curetted under local anesthesia and the tooth was 
inserted until it would go no further. When it was in occlusion, a wire was wound in and out 
around the tooth itself and the right lateral and left central incisors, through the small 
hole in the replanted tooth, until the tooth was adjusted tightly in place. The occlusion was 
ground slighly to avoid excessive traumatization of the tooth (Fig. 3, a and b). 

In six weeks, the tooth was firmly attached to the alveolar socket. The wire was 
removed and no mobility was noticeable. The tooth, from all clinical appearances, had been 
accepted in its replanted and devitalized state. The patient was seen fourteen months follow- 
ing the initial procedure and the tooth was still in place and not discolored (Fig. 4). 


Fig. 4.—X-ray progress from time of traumatic avulsion to removal of wires, fourteen months 
postoperatively. 

The experiences covered in these two cases included most of the difficulties 
encountered with the other five. Two were left central incisors and three lateral 
incisors. The results coincided in one noteworthy respect in that those teeth in 
which the labial plate was intact tightened into place. This was true of both 
central incisors and one lateral incisor, but two lateral incisors in which the 
plate was fractured failed to be accepted. Each of the central incisors was 
immobilized with an arch bar and wires, utilizing a groove on one and a hole 
on the other near the incisal edge of the displaced tooth. All the lateral 
incisors were treated with simple wiring and an incisal notch or groove. 


Discussions and Conclusions 


It must be remembered that these conclusions are based on a series of only 
seven cases, but it is felt that successful replantation of upper central and 
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ateral incisors is definitely possible. Success in this small series coincided with 
he presence, after the initial loss of the tooth, of an intact labial plate. The 
mgest time that has elapsed following any one of the cases is four and one- 
half years. That lateral incisor is still firmly in place and only slightly dis- 
ored, which is probably due to the absence of the translucent luster present 
in a vital tooth. 

If an uninjured socket is present to protect the tooth, it is actually only 
necessary to prevent extrusion, which is accomplished with wiring tnrough the 
suiall incisal noteh or hole. Under these cireumstances, complicated appliances 
seem unnecessary and the prognosis is extremely favorable. 

The type of sterilization technique is apparently unimportant. The 
lateral ineisor that has held for four and one-half years was treated with steam 
sterilization for lack of a cold sterilizing medium. Nevertheless, caution should 
be exerted to prevent the retention or injection of large numbers of bacteria 
into the eanal or onto the cementum of the tooth. 

The following recommendations are seemingly important in performing 
the procedure successfully : 


1. Be sure the labial plate of bone is intact. If replantation is attempted 
without it, the prognosis is poor. 


2. Treat the tooth in the following manner: 


a. Remove the entire pulpal contents, file the canal as wide as possible, 
and fill with a well-packed root canal filling. 

b. Perform an apicoectomy to remove as many of the ‘‘accessory canals’’ 
as possible, lessening the possibilities of reinfection. This also permits 
the foreeful return of the tooth into the socket without exerting undue 
pressure at the apex and provides a good area of roentgenographic 
observation in watching regeneration of bone around the tooth. 

e. Fill the canal with an adequate root canal filling material. 

d. Sterilize the tooth in a cold sterilization medium for an adequate 
period; then soak it in isotonic saline solution for at least fifteen minutes. 


3. Curette the socket carefully, being sure that all bone spicules or foreign 
debris are removed. 

4. The type of appliance to immobilize the tooth is irrelevant, as long as it 
serves its function and is functionally and esthetically acceptable to the mouth. 
The simplest appliance in the hands of the operator seems most advisable. 


5. Onee the tooth is firmly in place, the occlusion should be adjusted and 
the patient given adequate home-care instructions. 

The length of time that the wires or appliance should be left in place is up 
to the diseretion of the operator. It is our impression that the bars and wires 
could have been removed somewhat earlier in some of these cases, but extra 
caution was exerted because of an insufficient knowledge of the necessary healing 
time while under masticatory stress. The earlier appliances were left on as long 
as five months, but the last few have been removed in from six weeks to two 
months and seem to work just as well. 





AMELOBLASTOMA 


Report of a Case 


WituiaM G. SHarer, D.D.S., M.S., anp ArrHur W. Spivey, D.D.S., 
INDIANAPOLIS, IND. 


HE ameloblastoma is a not uncommon tumor of the jaws and numerous 

typical cases have been recorded in the literature. Occasionally, an unusual 
form will occur and the reporting of such cases has gradually added to the 
general knowledge and understanding of this neoplasm. 

The following case is recorded here because it represents an unusual his- 
tologiec variation from the common form of ameloblastoma and because it 
typifies the pleomorphic pattern which this tumor may assume. At least two 
microscopically similar cases have been reported in the literature.” * 


Case Report 


History.—A 79-year-old white man presented himself complaining of “pain in the 
jaw.’’ He had not been seen by a dentist for a period of approximately ten years. 

The patient stated that about twenty-five years previously he had had a tumor of the 
mandible removed. The original lesion, which had been on the left side of the mandible, 
apparently had followed the extraction of his teeth. This tumor had recurred about two 
years later but, due to the patient’s reticence, it was not reoperated. The tumor had been 
opened several times and drained in the interim following its recurrence, however. 


Clinical Examination.— 


Extraoral: There appeared to be some swelling in the body of the left side of the 
mandible with mild facial asymmetry. 


Intraoral: The patient was completely edentulous and, until recently, had worn a full 
upper and lower artificial denture. He complained that now, however, the swelling prevented 
his lower denture from fitting properly and that any pressure on this denture caused con- 
siderable pain. There was visible bulging of the buccal and labial plates of bone of the 
mandible extending from approximately the left second premolar area to the midline. Digital 
pressure caused depression of these plates indicating their extreme thinness. The oral mucosa 
was intact and appeared essentially normal. 

Roentgenographic Examination—A large multilocular expanding lesion of the 
mandible was seen extending from the left premolar area to the right third molar region and 


reaching the inferior border of the mandible. Marked expansion of the buccal and lingual 
plates of bone as well as the cortex of the inferior border was evident and here the cortical 


bone was extremely thin (Figs. 1 and 2). 


Microscopic Examination.—An incision was made in the mucosa over the alveolar 
ridge in the left premolar area and a number of pieces of friable soft tisue and bone 
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removed for histologic study. The specimen consisted of a number of pieces of tissue which 
were found to be chiefly masses of tumor cells with a small amount of connective tissue 
stroma and bone. In some areas the tumor cells appeared to be well-differentiated, tall 
-olumnar cells lining spaces containing tissue resembling a loose fibrous connective tissue 
hich was interspersed with a moderate number of fusiform-shaped cells resembling fibroblasts 
1 occasional small capillaries (Figs. 3 and 4). No tissue resembling stellate reticulum 
s found in the specimen. In other areas the neoplastic cells appeared poorly differentiated, 
-onsisting merely of sheets of cells with no definite pattern (Fig. 5). Occasionally, small 
sts of cells in these latter areas assumed squamatoid features and in many of these 
stances intercellular bridges were clearly visible (Fig. 6). The striking feature of the 
tumor was the granular appearance of the cytoplasm in the neoplastic cells (Figs. 4 and 5). 
This granular cytoplasm was present in cells of the columnar variety as well as in the poorly 
In these latter areas, many of the larger cells 


differentiated cells arranged in sheets. 
All attempts to identify these 


distinetly resembled those of the granular cell myoblastoma. 


granules by special staining reactions failed. They remained relatively unstained by basic 
fuchsin, phosphotungstic acid hematoxylin, phloxine methylene blue, and Halmi’s stain. 


The 


1.—An occlusal radiograph shows the multilocular appearance of the tumor and the rare- 
faction and expansion of bone. 


Fig. 
granules did stain light pink with eosin and a light lavender-blue with Gomori one-step 
trichrome stain, both with and without a mordant. They also appeared faintly stained with 
Schiff’s periodic acid but the tinctorial reaction was not strong enough to be considered 
positive, 

The possibility of poor fixation or early necrosis causing the extreme granular appearance 
of the cytoplasm of these neoplastic cells was considered, although a biopsy taken two months 
later revealed all histologic features to be identical with the original specimen. None of the 
sections showed any evidence of inflammatory cell infiltration. 


Diagnosis: Ameloblastoma. 
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Fig. 2.—Lateral jaw radiographs show the extent of this tumor. The rubber drains are in 
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Fig. 4. 


Fig. 3.—The alveolar pattern of the tumor in some areas resembles the typical case of 
ameloblastoma. The central portion, however, appears to consist of connective tissue and not 
stellate reticulum. (Hematoxylin and eosin stain.) 


Fig. 4.—At high pengutension, the granular cytoplasm of the columnar cells is clearly 
s 


seen. A small capillary present in the connective tissue within the smaller alveolar-like 
Structure. (Hematoxylin and eosin stain.) 
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Fig. 5. 


Fig. 6. 


Fig. 5.—Much of the tumor is composed of sheets of poorly differentiated cells of irregu- 
lar ings containing an extremely granular cytoplasm and a small deeply staining nucleus. In 
some areas, clumps of these cells resemble those of the granular cell myoblastoma. (Hema- 
toxylin and eosin stain.) 

Fig. 6.—The squamatoid features of the neoplastic cells in some areas are shown here 
with intovesiiulay bridges present. (Hematoxylin and eosin stain.) 





AMELOBLASTOMA 37 


Treatment.—Because of the advanced age and physical condition of this patient, it 

was decided to treat the lesion conservatively since complete eradication of the tumor would 
ve meant an extensive surgical procedure and severe disfigurement, 

Accordingly, two small rubber drains were inserted, one in the anterior portion of the 


ndible and one in the posterior. For about two weeks the patient complained of foul 
terial seeping from this drain but since that time he has been relatively comfortable. 
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LOCALIZED SWELLING OF THE MANDIBLE 


A Case of Osteitis Fibrosa 


Sampson S. Hecut, D.D.S.,* New York, N. Y. 


Introduction 


CASE of a localized swelling of the alveolar bone is presented that 

clinically and roentgenographically simulated a number of conditions 
that are sometimes seen in the mouth. Clinically, when this patient was first 
seen, the swelling resembled that of an erupting tooth. Roentgenographically, 
it simulated a number of diseases such as a cystic cavity with residual infec- 
tion and retained roots, or an osteoma. The swelling was explored, the con- 
tents excised and sent to a pathologist who made a diagnosis of ‘‘osteitis 
fibrosa.’” 

Osteitis fibrosa is a difficult term to define. It is a controversial term. 
According to Bloodgood, Geschickter, and Copeland' and Darlington? it is 
not always a disease (a specific entity). Often it represents the healing phase 
of bone repair and, as such, it should be left alone and not interfered with 
surgically. On the other hand, Furedi,* Phemister and Grimson,* and Thoma’ 
stated that osteitis fibrosa localized is a tumor which arises from the spongiosa 
and should be ealled ‘‘fibro-osteoma’’ and they designate it as a benign osteo- 
genic tumor. As for treatment, Thoma says, ‘‘Except in early circumscribed 
cases wherein the total excision is possible, treatment should be conservative.”’ 


Case Report 


R. G., aged 26, Negro woman, married, was referred to me by her dentist April 10, 
1938. The complaint was ‘‘A bulge in the mandibular molar region.’’ 

Mode of Onset.—She went to her dentist in May for some fillings. During the rou- 
tine examination, a bulge about the size of a pea was found in the left mandibular region. 
The mandibular molar teeth in that area were absent. They had been extracted several 
years previously. There was no history of trauma. 


Intraoral Examination.—The mouth hygiene was excellent. The left maxillary first, 
second, and third molars were missing. The left maxillary first molar had been replaced 
by a cantilever bridge. The right mandibular first molar and the left first, second, and 
third molars were missing. 

Examination of the left mandibular edentulous area showed a bulge the size of a 
hazelnut. It occupied the region of the lower left first molar. The alveolar crest over the 
edentulous first molar was raised nearly to the height of the occlusal cusp of the left man- 
dibular second premolar simulating the gingival swelling overlying an erupting molar. 
The alveolar plate was expanded on the buccal and lingual sides. The bulge along the 
alveolar crest measured 11 mm. in width from the mucobuccal fold to the mucolingual 
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mucosa. An inerease of capillaries was discernible in the mucosa at the junction of the 
mucobuccal fold and the alveolar mucosa. This tended to give the tissue a slightly pur- 
plish color, The bulge was hard to palpation. Intraoral x-rays were taken (Fig. 1). 


Roentgenographic Report.—}'or purposes of explanation, the roentgenographic report 
will be divided into three sections: 
1, The second premolar was free from caries. There was a slight thickening of the 
iodontal membrane mesioapically. The interproximal alveolar bone between the first 
and second premolars was absorbed. Distogingivally, there was a very dark funnel-shaped 
area of bone simulating a pocket with a thickening of the lamina dura. In the mid-third 
of the root, the periodontal membrane was absent and the lamina dura appeared to have 
lost its density. Along the distoapical third, the bone was very dense, The dense bone 
extended to the apex; then it suddenly became slightly rarefied. This rarefied area dipped 
downward to the mandibular canal, then continued backward a short distance, and then 
swung upward forming a moatlike channel around a condensed enclosed body which ap- 
peared to be the apex of a root, denticle, or cementoma. 


Fig. 1. Fig. 2. 


Fig. 1.—Preoperative roentgenogram showing bulge and radiopaque mass confined within 
a walled-off area. 
Fig. 2.—Postoperative roentgenogram (reversed in print). 


2. A lower condensed or radiopaque area, as previously stated, was surrounded by 
a moatlike area of rarefication which might have involved, or just stopped short of, the 
mandibular canal. Two bodies simulating roots, cementomas, or calcified bodies were en- 
closed. One was much larger than the other and was separated from the other by a thin, 
dark line, Distally, this area appeared to be definitely walled off, simulating a cyst wall. 
A rarefied isthmus of bone connected this area with that of the upper rarefied area. 

3. An upper radiolucent area, which at first glance was rarefied but upon closer ex- 
amination showed trabeculation, was discernible. The area appeared to have the imprints 
of a finger in it and it, too, was definitely walled off from the distal bone. The alveolar 
erest was raised and thickened, and was separated from the underlying bone by a thin, 
dark line. The bone in the edentulous second molar region immediately behind the thick- 
ened bony wall was varied in consistency. 


Past Medical History.—The patient had the usual childhood diseases, no operations, 
no pregnancies or abortions. Her Kahn and Hinton tests for Wassermann were negative. 


Surgical Procedure—A mandibular block was made with a solution of 2 per cent 
procaine and 13:50,000 epinepherine and supplemented with a buccal and mental infiltra- 
tion, An incision was made along the alveolar crest from the apex of the retromolar fossa, 
carried forward to the distal attachment of the first premolar and downward and forward 
through the gingival tissue to the mucobuccal fold of the vestibule. A mucobuccal flap 
was then carefully retracted from the buccal plate far below the fornix of the vestibule. 
The periosteum about the buccal bulge did not come away with the retracted tissue but 
appeared to be very fibrous and adherent. By means of chisels, cutting medially along the 
root of the second premolar, a vertical indentation was cut into the bone. An attempt was 
made to remove the buccal plate. This was impossible because the cortex was found to be 
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very hard. The inner bone, the spongiosa, was porous and soft in texture. The second 
premolar was removed and a large piece of the bony plate came away with it. Using a 
rongeur forceps, the buccal process was removed down to the depth of the socket of the 


Fig. 3. 


‘ 


Fig. 4. 


Figs. 3 and 4.—Photomicrographs, low and high magnification, showing trabeculated 
+ of varying density, with intervening “marrow” spaces, filled with closely knit fibroplastic 
issue. . 
extracted premolar. At this point, a small calcified body, different in texture from the 
bone, was removed. Then, a soft tract was followed which led to still another body, the 
size of a pea. It was irregular in shape and stippled and was removed with considerable 
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difficulty. The anesthesia, at this point, had to be supplemented because of pain. The 
surrounding bone was explored and removed with sharp curettes, It was found to be soft 
in texture and hemorrhagic in context. All the soft bone was removed until good, firm 
bone was reached. A small arteriole spurted from the bone but ceased when the bone 
was burnished. The tissue along the ridge was then coapted and sutured with black silk. 
The wound was then packed hard with iodoform gauze. The patient was instructed to use 
cold, wet compresses on the face to diminish postoperative bleeding. The tissue, bone, 
and calcified bodies were sent to a pathologist for examination. 


Clinical Course.—On the second day, a short piece of the iodoform gauze was removed. 
On the fourth day the iodoform dressing was completely removed and replaced. The wound 
was dressed every other day, and healed without incident (Fig. 2). 


Pathologic Report.*—Sections showed raggedly trabeculated bone of varying density. 
The intervening ‘‘marrow’’ spaces were filled with a closely knit fibroelastic tissue. 

In many fields, the trabeculae of bone were not even conjoined. Here they were 
essentially bone deposits in the densely knit connective tissue of the interspaces. In other 
fields, they conjoined to form denser spicules. Everywhere, the margins of the bone were 
furred with cells of the same type found in the interspace tissue. 

In several fields, there were dense deposits of platelike bone. Here, the marrow 
spaces had been reduced to mere slits or holes. 


Pathologic diagnosis: Osteitis fibrosa (Figs. 3 and 4). 
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Oral Medicine 


THE ROLE OF HORMONES, VITAMINS, AND ANTIBIOTICS 
IN DENTAL DISTURBANCES 


Rautpo A. Reynoups, M.D., San Francisco, CALIF. 


HE subject assigned has to do with the pathologic and physiologic reactions 

of gingival tissue as influenced by hormones, vitamins, and antibiotics. 
During the past few years there have been various phases of thought in the 
fields of medicine and dentistry regarding the cause and treatment of dental 
abnormalities. Even during the last two to three years we all have discarded 
old ideas for new ones. At this stage of our thinking, we realize that no one 
physiologic phase of the body ean supersede and become independent of other 
functions. Just as one endocrine gland is interrelated with the other endocrine 
glands, so are other physiologic functions interrelated. 

One cannot, for instance, speak independently of endocrine function without 
considering plasma proteins. One cannot speak of edema of tissue without 
considering capillary function. Similarly, gingival bleeding brings up a con- 
sideration of the function of the autonomic nervous system and its control of 
capillaries, together with the role of the thyroid in oxygenation of tissue. I am 
embarrassed to recall how strongly I have emphasized in the past the theory 
that the endocrines were the dominant factors in dental problems. At this 
meeting I wish to use the time at my disposal to call your attention to these other 
factors which may play an equal part in explaining and treating certain disease 
processes. 

Some time ago I was asked to meet a group of dentists in order to define 
terms and explain how certain general physiologic functions could be linked 
up with dental problems. Some of these terms, such as capillaries, dilatation, 
edema, hyperemia, autonomic nervous system, and hypertrophy were defined. 
Through our discussions a better conception of the mechanism by which hor- 
mones, vitamins, and antibiotics reacted in the body was created. 

When considering the physiology of any tissue in the body, the capillaries 
are of paramount interest. To any group treating diseases and disturbances of 
gum tissue, they are of special significance. The general capillary circulation is 
large. The total in the average-sized man is approximately 6,300 square meters. 
If all capillaries were dilated at the same time, the blood volume would need to 
be much increased. In several lower animals, the capillaries, larger blood vessels, 
and nerve tissues have independent powers of contractility. It has been pretty 
definitely shown by investigators who have made extensive studies of capillary 
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contractility that capillaries in man do not have independent contractility. 
Other work has shown that there is contractility in capillaries of two kinds— 
one due to contraction of cells lying outside the capillaries, the other due to the 
swelling of the nuclei of the endothelial cells in the walls of the capillaries. 
This brings up the question of edema, to which I will refer later. There is a 
difference of opinion as to how much the activity of any tissue will increase 
eapillary aetion. According to one observer, capillary action in active muscle 
may be one hundred times as extensive as that in resting muscle. In any case, 
the action ean be greatly increased through activity of the tissue. This de- 
pendence on tissue activity may have a bearing on capillary inactivity in gum 
tissue and may explain in some degree why gum tissue bleeds abnormally and 
so easily develops microbie retention and in other ways so often manifests poor 
physiologie funetion. The average capillary pressure is determined not by the 
degree of capillary contractility, but rather by the balance between filtration 
pressure within the capillaries (which tends to force fluids out into the tissues) 
and the osmotie pressure of the plasma proteins (which tends to retain fluids 
or cause them to pass from the tissues into the capillaries). For this reason, 
the average capillary pressure tends to remain constant and to be relatively in- 
dependent of circulatory conditions, provided that a normal capillary permea- 
bility is retained. In an individual capillary, the pressure may deviate con- 
siderably from average. 

There has been much speculation as to how thyroid administration will, 
in some eases, dramatically stop the bleeding of gums. When the capillary 
walls are subjected to lack of oxygen for even as short a time as three minutes, 
they may become damaged and, therefore, become permeable to plasma proteins. 
This is supposedly due to the formation of carbon dioxide and some metabolite 
formed during lack of oxygenation. This process causes capillary dilatation 
which we would recognize clinically as swollen, congested tissue. The damage 
produced during this abnormal dilatation is supposedly brought about by pro- 
tein globulins from adjoining tissues entering through the walls of the capillaries 
and thereby reducing the effective osmotic pressure. Now, how is thyroid 
medication beneficial in such cases? Thyroid apparently increases the activity 
of the tissues by means of greater oxygenation. As better oxygenation of 
tissues is accomplished, less carbon dioxide and metabolites are present. Re- 
versing the process, if the body is deprived of thyroid, there is less oxygen 
consumption. With less oxygen consumption and the consequent formation of 
more metabolites in the capillaries and adjacent tissue, the greater will be capil- 
lary dilatation and tissue bleeding. 

Another factor in maintaining the tone of capillaries is adrenalin. A small 
amount will eause contraction whereas an excessive amount will produce dilata- 
tion. Pitressin, the constrictor principle found in the posterior lobe of the 
pituitary, appears to cause long-maintained contraction of capillaries. It is 
uncertain whether adrenaline and Pitressin are responsible for the maintenance 
of normal eapillary tone. There is very good evidence that carbon dioxide and 
some metabolite formed during lack of oxygenation comprise the commonest 
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cause of capillary dilatation. Temperature changes are also effective. Warmth 
produces dilatation. Moderate cold constricts and excessive cold causes a dilata- 
tion which is probably paralytic. This latter reaction is probably the ex- 
planation for the feeling of heat experienced by individuals who go through the 
last stages of freezing to death. Coming back to the question of adrenaline and 
its influence on capillary function, I am told by some periodontists that emo- 
tional upsets, such as war hysteria and fear, rage, ete., do produce bleeding gums. 
I have been told also that in a series of young girls from 19 to 24 or 25 com- 
plaining of bleeding gums, there was a history of broken romances and forced 
separations. Whether or not this is due to a disturbance in adrenaline secretion 
or whether the emotional upset has a depressing effect on thyroid function, both 
of which situations are capable of affecting capillary function, I do not know. 
It is a point that we as physicians and dentists must have more than ever in mind. 

Another point to consider in problems of bleeding gums is the influence 
of insulin and sugar metabolism. It is a well-known fact that in diabetics there 
gradually results gum bleeding and eventual gum destruction and retraction. 
This may be associated again with oxygenation and excessive amount of carbo- 
hydrates in the tissues. The action of insulin in burning sugar, of course, is 
bound up with oxygenation. Sugar mobilization is also related to adrenaline. 
Again, we see the interrelation of these various physiologic functions to the ex- 
tent that we cannot single out any one function and claim its paramount im- 
portance. 

I have been asked why I did not use the term ‘‘edema’’ in explaining the 
swelling and subsequent bleeding of gum tissue. Edema is another condition. 
I have already pointed out that lack of oxygenation in the tissues will cause a 
dilatation of capillaries because of the formation of carbon dioxide and some 
metabolite. This does not constitute true edema. True edema in its causation 
is undoubtedly more closely related to plasma proteins than to other chemical 
substances. The proteins in blood plasma may be most important in maintain- 
ing normal plasma viscosity. If one compares the viscosity or heaviness of plasma 
with that of distilled water, it is found to be in the ratio of 1.8 to 2.1. The 
viscosity of the whole blood is dependent on the relative amount of corpuscles 
and plasma. However, plasma minus the corpuscles probably depends upon 
the body proteins for its viscosity. The plasma proteins do not appear to play 
a role in nutrition. Their main function appears to depend upon their physical 
properties. For instance, if one bleeds an animal and washes the corpuscles 
of the blood free from plasma and then re-injects the corpuscles suspended in 
saline, that is, minus the proteins, the tissues in the animal become edematous 
and the colloid osmotic pressure of the proteins is lessened. If the plasma should 
be replaced not with saline but with a saline solution of gum acacia to which 
the walls of the capillaries are impermeable, edema does not develop. It re- 
quires a few days for plasma proteins to be regenerated. The origin of these 
formed proteins is not known. 

There are other kinds of edema that must be distinguished from that caused 
by plasma changes. For instance, there is the edema caused by the backing up 
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of fluid in the tissues in heart, kidney, and liver disease. This type of edema, 
however, cannot be wholly accounted for by simple mechanical backing up of 
fluid, but must be explained to a certain extent on the basis of the capillary 
and lymphatie unbalance. Let me illustrate. In a typical case of congestive 
heart failure, the use of dry plasma containing the normal plasma proteins is 
successfully employed. In congestive heart failure there is a vicious cycle of 
fluid imbalanee. The typical case of this kind has rather constant peripheral or 
skin edema. Every clinician knows that long-standing cases are highly re- 
sistant to the usual diuretic, that is, the drug that will cause the body to excrete 
excessive fluid. When plasma protein is added to the diuretic and injected 
into the body, the balance between the osmotic pressure within the capillaries 
and the pressure in the tissues surrounding the capillaries is balanced and the 
edema disappears. The fact that the addition of plasma protein to the diuretic, 
such as ammonium chloride and Mereuhydrin, causes a sudden disappearance 
of the edema is proof that the edema is dependent upon some other factor than 
the simple backing up of fluid in the tissues. Considering edema from another 
standpoint, we must again recognize the existence of complex relations between 
the water balance and some chemical rather than mechanical disturbance. I 
refer to the periodie retention of fluid during the menstrual cycle and the pre- 
menstrual edema in women. In this particular instance the mechanism is un- 
doubtedly an interrelationship between endocrine function, such as that of the 
ovarian and pituitary glands, and capillary dilatation or constriction. Another 
striking example of fluid unbalance is found in diabetes insipidus. In this 
disease, there have been reported cases in which thirty-five to forty quarts of 
urine are excreted daily. The administration of a small amount of Pituitrin 
(posterior lobe) extract will, within twenty-four hours, restore the water balance 
to normal. It requires very little imagination to visualize the same imbalance 
on a much smaller seale, totally unrecognized in individuals exhibiting unex- 
plainable tissue pathology .as in swollen gingival tissue. We must not forget 
to think of each tissue which is pathologically involved in terms of how it can 
be influenced by some general body condition. In connection with the discus- 
sion of edema, I think it is well to differentiate between hyperemia and con- 
gestion. I have already explained that edema is dependent upon the presence or 
absence of plasma proteins in addition to a simple mechanical backing up of 
fluid in the tissues. Hyperemia, on the other hand, is the presence of an in- 
creased amount of blood in any part of the body. This gives rise to congestion 
which in turn might be defined as the presence of an abnormal amount of blood 
in the vessels of any part of the body due either to increased effusion or to an 
obstruction to the return flow. Congestion might be further divided into active 
and funetional. Active congestion might be produced by any condition which 
would inerease the flow of arterial blood to a part. Flush of the skin after 
exercise is an example. A functional congestion would occur during the func- 
tional aetivity of an organ. An example would be the congestion in the ovaries 
during the menstrual eyele. 

There has been considerable confusion as to the terminology in regard to 
the so-ealled sympathetic nervous system. An explanation may be in order, 
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The terminology of Langley is the one most commonly accepted. The term 
‘‘autonomic’’ implies a functional independence. The organs innervated act 
quite independently of voluntary action or will on the part of the individual. 
Actually, this functional independence is nonexistent since the normal activity 
of neurons is quite dependent upon their central connections. The term ‘‘sympa- 
thetic,’’ which is so often loosely applied to the whole system, is, in Langley’s 
terminology, only the thoracic and the lumbar portion of the nervous system. 
The term parasympathetic applies to the sacral and cranial portions. Other 
terms often used are ‘‘involuntary nervous system’’ and ‘‘vegetative nervous 
system.’’ We made the statement that the autonomic system is not actually 
independent, but has central connections. Let me illustrate my point with cer- 
tain clinical examples. We know that capillaries, smooth muscle, such as 
stomach and intestine, certain viscera, such as liver and spleen, heart muscle, 
endocrine glands, sweat glands, digestive glands, and many other organs of 
the body are controlled by the various divisions of the autonomic nervous 
system. We also know that the function of these various autonomically con- 
trolled organs is quite intimately associated with impulses which are voluntary 
and which may be imparted to these organs from central control. For instance, 
in an issue of The Journal of the American Dental Association, Dr. Hermann 
Becks pointed out that ‘“‘pure psychic disturbances may result in anatomical 
changes of the paradentia through the vegetative nervous system.’’ He reminds 
us that the various psychic effects on peripheral tissue, for instance, blushing 
because of shame, growing pale because of anger, perspiring because of fear, 
or the sudden change of hair color to gray following some sudden shock, are all 
effects of central control of the vegetative or autonomic nervous system. For 
the same reason, or by means of the same mechanism, certain neuroses, hysteria, 
epilepsy, and insanity can affect paradental structure. The high frequency of 
paradental lesions in inmates of insane asylums is familiar to all of us. Certain 
investigators have observed that paradental disturbances become aggravated 
because of sorrow or grief and that they frequently improve after a period of 
relaxation and restored mental condition. It was reliably reported by dentists 
that returning soldiers from Korea exhibit, in many eases, gingivitis and bleed- 
ing gums, and even some alveolar resorption. Here the effect is undoubtedly 
produced by emotional strain—very probably not due to lack of hygiene or 
proper food. It is further reported by the dentists that with rest alone there 
was rapid and striking improvement. Should this stress continue over a period 
of time these cases could easily develop into an epidemic of Vinecent’s infection. 
Although lack of hygiene and clenching of jaws (grinding of teeth) are no 
doubt important factors, we cannot overlook the effect of emotional stress bring- 
ing about changes in both capillary circulation and endocrine function. Dis- 
turbances in capillary function prepare the tissue for entrance of the infecting 
organism. Dr. Paul Boyens*’ and Dr. Upton who, together with many other 
dentists, did the San Quentin work a few years ago, found that practically all 
the inmates gave a history of paradental disturbance starting in the county jail 
preliminary to entering the penitentiary. Their deduction was that during the 
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inmates’ first inearceration the emotional disturbances, such as fear, shame, 
‘ristration, and resentment, were more intense than later on after their entrance 
i110 San Quentin. 
Consideration of patients with various dental abnormalities, such as alveolar 
sorption, gum bleeding, and root-end resorption, brought out a history of 
‘etary unbalance, such as deficiency in caleium- and phosphorus-containing 
foods, intake of excessive starches and sugars extending back over a period of 
ome years. Our findings highlighted the question of selection of foods by the 
tient on the basis of characteristic cravings and dislikes. It is well known 
. all of us here that the fat, so-called pituitary deficiency and hyperinsulin 
ypes eat starches and sweets often to the exclusion of vitamin- and mineral- 
‘ontaining foods. We may well ask, ‘‘Is the resultant unbalance in diet re- 
sponsible for tissue change, such as decalcified bone and spongy, bleeding gums, 
is the diet in these eases less important than the mechanism for distribution 
and utilization of food elements in the body? In the eases studied, the dietary 
disproportions had, in most eases, been corrected in the course of dental treat- 
ment during the year preliminary to study of such cases. In no case had the 
correction of diet resulted in any essential change either symptomatically or 
roentgenographically. Let us bear in mind the fact that had these dental tissue 
changes been associated with osteomalacia, scurvy, or beriberi, correction of 
dietary deficiencies would have undoubtedly alleviated the condition. Consider- 
ing the difference in response to dietary correction, this approach apparently 
is not wholly adequate. 

Another possible basis to be considered is that of congenital malfunction 
of organs that comprise the human denture. I talked about this yesterday. 
It is well known that this latter condition appears often in several members of 
the same family or in several successive generations. Kehrer, in a study of 
familial chorea, has been able to trace the defect that is responsible for this 
disease to that part of the extrapyramidal system responsible for the inhibition 
of involuntary movements. His finding is so constantly referable to this area 
that he has ealled that part of the spinal cord the ‘‘sub-stratum chorea.’’ In 
these cases of chorea it is possible, of course, that we are dealing with an exoge- 
nous factor, such as a specially directed neurotropic agent of an infectious 
nature. This, of course, is a most important consideration when several children 
in one family get the disease all within short intervals. However, in the ma- 
jority of cases of familial chorea one ean find not only the condition of chorea 
in several members of the same family and in preceding generations, but also 
other signs of defective development. Some of these defects are congenital 
heart, strabismus, epilepsy, insanity, harelip, ovoid and eccentrically placed 
pupils, acromegalic jaw, and maxillary overbite. It would seem probable, 
therefore, that the so-called ‘‘sub-stratum chorea’’ is just one defect in a poorly 
constructed individual. Julius Bauer’ has pointed out that these defects in 
development may be the result of long-continued endocrine dysfunction through 
many generations. The end result of such long-continued endocrine dysfunction 
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is often an individual with no active endocrine disturbance, but with defects 
in development. The dental abnormalities in question might possibly be one 
result of such developmental defects. 

Minerals and metals play an important part in any diet, perhaps a much 
more important part than we suspect at present. An analysis of the ash of 
animal tissues reveals the presence of: iron, sodium, potassium, magnesium, 
ealeium, iodine, fluorine, lithium, barium, manganese, aluminum, copper, silicon, 
arsenic, and bromine. To this list should be added zine which occurs in the 
pancreas in appreciable amounts, and other elements such as boron, cobalt, 
nickel, strontium, titanium, vanadium, and gold. We derive these elements 
from the food which we eat, from plant or animal sources. This means that the 
elements originated in the soil and water. Consequently the mineral content 
of the soil and water of a particular area is largely responsible for the mineral 
supply available through plants and animals to the human consumer. As an 
example, the carotin (from which vitamin A is derived) content of plants is 
dependent upon the kind of soil in which they grow. A soil rich in copper, 
manganese, zine, nickel, and chromium guarantees a high carotin content. 

It is. said that calcium and phosphorus should occur in the diet in a ratio 
of 1 to 1, or at most 2 to 1, and that the daily quota of calcium should be about 
0.6 Gm. or more daily (during pregnancy and lactation, 1.6 Gm. daily) and of 
phosphorus, 1.2 Gm. or more daily. We need 15 mg. or more of iron daily; 
for children, 0.2 to 0.3 mg. of manganese per kilogram of body weight daily; 
more than 2 to 4 Gm. of sodium chloride daily; 45 yg of iodine daily; many 
other elements in undetermined amounts. 

From the standpoint of our diseussion today, it is well to consider that 
an ordinary tissue swelling such as one might see in the gums could be due to 
an allergy. The dentist should always determine whether or not there are other 
manifestations of allergy in the individual or in his family if he wishes to make 
a well-rounded attack upon the gum condition. 

One theory, and probably the most accepted one, is the increased production 
of histamine in the body as a cause of localized allergy. Here again we see a 
tie-up with other physiologic functions. Most recent experiments show that a 
deficiency of adrenal cortex will allow an excess of histamine to be produced 
in the body. This, presumably, and recent experiments have shown, increases 
the permeability of capillaries. This in turn allows the edema and swelling, 
a characteristic of allergy, to take place. 

Determinations of the Na and K concentrations in specimens of unstimu- 
lated saliva collected from 4 patients before meals and at bedtime for several 
days, before, during, and after ACTH, revealed the following: 

a. ACTH significantly reduced the Na/K ratio in 15 out of 16 experiments, 
this effect being similar in specimens collected at different times of the day. 

b. Whether or not ACTH was administered, the Na/K ratio was higher 
before breakfast than at other times of the day, suggesting a lower output of 
endogenous ACTH before breakfast than during the day. 
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ec. The response of the Na and K concentration of saliva to ACTH was 
sinilar to, and as sensitive as, that of sweat, or as that of the daily amounts of 
Na and K in the urine. 

d. The day-to-day variation in the Na and especially in the K concen- 
tration of unstimulated saliva collected at the same time of day was relatively 
slight, even though the subjects were on an unrestricted intake of Na and K. 

In animals aureomycin has been shown by a number of workers to have a 
stimulating action on growth. 

Recent work by Meites* indicates that vitamin B,. and aureomycin protect 
the thymus against the action of cortisone, and confirms the increased require- 
ments for vitamin B,. when large doses of cortisone are given. Depression of 
growth of the body hair and thymus of young rats on a vitamin B,,-deficient 
diet and given daily injections of cortisone can be prevented in whole or in 
part by giving vitamin B,. or aureomyein, the addition of either of these to the 
diet being accompanied by increased appetite and greater efficiency in convert- 
ing food into flesh. Vitamin B,. was rather more effective than aureomycin and 
the two combined were more effective than either alone. 

Perrini®? has observed the effect of aureomycin on the growth of 10 prema- 
ture infants. The rate of growth was more rapid than that of controls. Aug- 
mentation of weight was observable on the seventh day and was very evident by 
the tenth. 

Penicillin, aureomycin, and terramycin are most suitable for prophylactic 
treatment since they possess the widest range of antibacterial activity. Serious 
diseases, such as rheumatie fever and subacute bacterial endocarditis, can some- 
times be prevented by simple prophylactic use of these preparations. Cardi- 
ologists are beginning to recommend the prophylactic use of antibiotics when 
an individual with ‘‘heart murmur’’ is to undergo a surgical operation. The 
use of prophylaxis is justified always in the presence of a heart murmur and 
surgery unless the murmur is functional. Operative cases in which operation 
may light up subacute bacterial endocarditis are those involving the mouth, 
nose, throat, intestine, rectum, or prostate. Prophylaxis should be used one or 
two days before operation and for a few days following the postoperative period. 
These observations should apply equally well in oral surgery cases. 

B,. is an antianemie principle and is thought to cause proliferation of 
capillaries. Its effect on growth is thought to be due to its stimulating effect on 
the epiphysis of long bones. This principle has its application in orthodontic 
problems where the question of when to apply orthodontic bands is crucial. In 
a case of slow growth and retarded development, one should delay applying 
orthodontie bands. This condition of the patient is arrived at by determining 
the bone age and general observation. 

Another factor in speeding up growth and development is the male hor- 
mone. Contrary to some opinion, the male hormone does not hasten closure 
of the epiphyses, but does hasten growth and development. 





50 RALPH A, REYNOLDS 


Aureomyein when given systemically appears promptly in the saliva. 
Kraus” found that when one 15 mg. troche of aureomyein was dissolved in the 
mouth, the average concentration dropped rapidly in the first half-hour, but 
was still, after three hours, almost 100 times as great as the highest average 
concentration resulting from systemic administration. Both routes, however, 
were effective in reducing the bacterial flora of the mouth. Topical aureomycin 
reaches its peak of antibacterial activity several hours after the troche has dis- 
solved. The bacterial flora begin to return in about eight hours and show a 
normal pattern after another twenty-four hours. 

Aureomycin has been found curative in a large variety of acute and 
chronic oral infections, whether of bacterial or of viral origin. Among these 
are: subperiosteal abscess, herpetic stomatitis and gingivitis, suppurative or 
necrotizing gingivitis, submaxillary adenitis, cellulitis, alveolar abscess, osteitis, 
diffuse osteomyelitis of the mandible, acute circumscribed osteomyelitis, peri- 
odontal abscess, subacute infected lymph node, and periodentitis mucosa ne- 
erotica recurrens. For complete cure of the infection dental or surgical inter- 
vention is often needed. 

Roth” * has observed that following the topical administration of aureomycin 
for mouth infections, such as pyorrhea or Vincent’s infection, or after tooth 
extraction, offensive odors present in the mouth are effectively and rapidly 
eliminated. He and Hardy”® have also reported the beneficial effect of aureomy- 
ein, when used for the healing of oral infections, upon associated systemic con- 
ditions, such as bursitis, sinusitis (acute and chronic), febrile catarrh, laryn- 
gitis, pharyngitis, and tonsillitis. 

Kemler* states that the lymphoid tissues of the tongue may serve as a focus 
of infection even when the tongue appears normal or at most slightly coated. 
In many patients with unpleasant breath washing of the tongue will elicit an 
odor of putrefaction. When the tongue is cleaned and aureomycin given 
internally, not only does the breath become sweet, but secondary infections, as, 
for example, iritis, optic neuritis, and Méniére’s disease, also are improved. 
Da Silva Mello** has reported the clearing up of bad breath following the local 
use of aureomycin. 

Having satisfied themselves of the excellent results following the use of 
oral aureomycin for the systemic treatment of acute necrotizing ulcerative 
gingivitis, Goldman and Bloom® tried its value as a topical application. In 30 
patients treated by this method, results were comparable to those obtained by 
oral aureomycin. They consider that the success of this treatment and the 
absence of any undesirable reaction makes it a valuable aid in the treatment of 
this condition. Frequently mouth infections, especially those of viral origin, 
tend to annoying recurrences. In many cases aureomycin appears to have cured 
such conditions. Sigel® has reported dramatically prompt cure, by means of 
mouthwashes and gargles of a 0.5 per cent aqueous suspension of aureomycin, 
in one chronic case of periodentitis mucosa recurrens. This disease, presumed to 
be of viral origin, is characterized by painful recurring ulcers of the mouth 
and pharynx. One ulcer in the pharynx, apparently inaccessible to the gargle, 
responded to applications of aureomycin paste. 
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Gottlieb’ used aureomyein locally with marked success in the treatment of 

atients with long-standing recurrent oral aphthae who had not been free 
from symptoms for more than two or three weeks at a time and who were ob- 
served for six to eighteen months after treatment. He used the antibiotic in 
0.25 solution, about eight times daily, feeling that although troches provide an 
easier method of treatment the mouthwash produced a more rapid effect with 
less tendeney to cause mucosal irritation. 

Compound fractures are among the most important and frequent injuries 
seen by the physician, either in war or in peace. Infection of the bone is a 
very frequent complication. In view of the serious and often intractable nature 
of osteomyelitis, antibiotic therapy is mandatory. Emergency treatment con- 
sists in control of hemorrhage, prevention of further contamination, and pro- 
vision of support to the injured limb sufficient to prevent increased damage to 
the bony or soft tissues. The administration of aureomycin or other available 
antibiotie should probably be started at this time. 

The cardinal surgieal principles involved in the care of compound fractures 
are: prevention of further local injury; relief of shock; careful débridement; 
and reduction and immobilization of the fracture. Aureomycin or other anti- 
bioties have turned the seale in a number of apparently hopeless cases. Anti- 
bioties reduce the incidence of osteomyelitis in compound fractures and fre- 
quently make possible primary repair of torn tendons. 

Because of the frequent association of acute mastoiditis and cavernous 
sinus thrombosis with other infections about the head and mouth, it is well to 
mention them in order to illustrate how some previously fatal diseases have been 
reduced to a place of minor importance. 

Many strains of staphylococci have become resistant to penicillin since 1946. 
The figures actually are 14 per cent in 1946 to 68 per cent in 1949. The cause 
of this inerease is still questionable. In recent months, unfortunately, an in- 
creasing number of aureomycin- and terramycin-resistant staphylococci have 
been encountered. It is now agreed that viral or atypical pneumonia is now 
improved with aureomyein, but certain other viral infections such as the com- 
mon cold, influenza, polio, encephalitis, smallpox, and measles are not bene- 
fited. Aureomyein and terramycin appear highly useful in the rickettsial dis- 
eases such as typhus fever and Rocky Mountain spotted fever. Successful use 
of aureomyein in the treatment of amebiasis is now generally recognized. It 
is effective in the removal of certain organisms from the gastrointestinal tract 
before operation. It is thus an important adjunct in the preoperative prepara- 
tion of patients undergoing operation on the gastrointestinal tract. 


Untoward Effects of Antibiotic Therapy 
1. Specifie hypersensitivity to the antibiotic as manifested by allergic 
dermatoses, after administration of penicillin. 


2. Intolerance to antibiotics may be of a toxic nature. Toxie involvement . 
of the second and eighth cervical nerves may be caused by streptomycin. There 
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will occasionally be observed a flaccid paraplegia which is difficult to distinguish 
from encephalitic or myelitic tuberculous complications. 

3. Some persons believe that antibiotics will prolong the coagulation tinie; 
that they produce a general thrombogenic effect. 

4. Other effects are due to a decreased production or an excess elimination 
of vitamins and hormones. During administration of antibiotics, inflammation 
of the lip, tongue, esophagus, and vagina may occur. These disturbances are 
due to a deficiency of estrogens or factors of the vitamin B complex. In these 
the antibiotic may act as a specific antivitamin. One should supplement anti- 
biotic therapy with vitamins and hormones in such cases. 

5. Another untoward effect of antibiotics is due to the activation of micro- 
biologie entities and to alteration of the normal processes of immunization. 
If esophagitis, enteritis, and vaginitis occur during antibiotic therapy, it should 
be stopped. 

6. Specific resistance of the organism or of the pathogenic agent to the 
antibiotic continues to increase. Dosages of antibiotic necessary for the treat- 
ment of typical disease caused by bacteria sensitive to penicillin are much 
larger than those recommended six years ago. The microbiologic strains have 
taken on increased resistance to antibiotics during the past ten years. An anti- 
biotic should be given in normal dosages for only a few days; then switch to 
other antibiotics if the patient does not improve. In these cases the pathogenic 
agent is not eliminated but is only changed. 


The pathogenic agent in certain other cases is concealed temporarily by 
antibiotic therapy. 


Osteoporosis and Fractures 


The androgens and estrogens are now known to be much more than mere sex 
hormones and many authorities are convinced that with these and other steroid 
hormones, new high levels of medical achievement are swiftly being approached. 
Of particular interest are the favorable or anabolic synergistic effects of andro- 
gen and estrogen on protein and bone metabolism in the elderly of both sexes. 
The action of combined androgen-estrogen in increasing protein and calcium 
retention has been demonstrated to be effective in minimizing the loss of protein 
matrix that binds calcium in bone. Arresting or reversing this osteoporotic 
process in elderly persons is gratifying because it permits normal aging and a 
happier outlook. It is thought that ultimately every postmenopausal woman 
will develop osteoporosis. This may be manifested clinically by back pain and 
increasing kyphosis and, if not treated, may result in compression fractures 
of the spine. The diagnosis of osteoporosis should be confirmed by x-ray studies 
of the spine plus normal serum calcium and phosphorus. 

Androgens and estrogens have been employed individually to induce pro- 
tein synthesis but not without side effects. For example, women under treat- 
ment with androgen must be watched for signs of hypercalcemia, edema, hirsut- 
ism, deepening or hoarseness of the voice, enlargement of the clitoris, flushing 
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or nene of the skin. When estrogens are administered to women, the patient 
must be watehed for undesirable uterine bleeding, breast stimulation, edema, 
and, frequently, withdrawal endometrial bleeding. Considering the possible 
side effects of androgen or estrogen when used alone, the advantages of com- 
bined androgen-estrogen therapy are obvious. In effect, their favorable meta- 
bolic influenees acting in concert to increase muscle mass, retention of body 
minerals, and to accelerate tissue synthesis and repair are additive, while, in 
combination, the undesirable side effects of each are minimized. 

Therefore, in many asthenic prematurely aging individuals showing early 
radiologie evidence of osteoporotic changes, the aging process may be normalized. 
To aeeomplish this, combined androgen-estrogen therapy may often be employed 
to encourage a change from the catabolic (tearing down) physiology of negative 
nitrogen balance to an anabolic (building up) physiology of positive nitrogen 
balance. Increasing the dietary protein also favors success with androgen- 
estrogen in restoring a positive nitrogen balance. 

Advances in endocrinology have been phenomenal both from a theoretical 
and a practical standpoint. Despite our knowledge, we remain ignorant of the 
mechanism whereby the hormones act. We know that insulin is involved in 
carbohydrate metabolism, that the parathyroids are necessary to maintain a 
normal ealeium and phosphate metabolism, and that the adrenal cortical hormone 
is essential for life ; but we do not know how insulin acts, the mechanism whereby 
the parathyroids control ealeium and phosphate exchange, or exactly what the 
adrenal cortical hormone does in the body. Failure to consider the evolutionary 
history of the endocrine organs has led to the tendency to regard them as tissues 
which dominate the organism and control its activities. Such a view is er- 
roneous and misleading. They are intimately related in function to other 
physiologie funetions. It is the interrelation of these various functions that 
we are striving to understand. 

In summing up, I would point out that when confronted with paradental 
disease one dentist or physician may feel that the solution to a particular 
problem lies in the field of endocrinology. Another may feel that the dietary 
factor is the important cause. Still another may lean toward microbic retention 
as the explanation. The biochemist would undoubtedly lay most stress on plasma 
proteins, capillary control, ete. The important point to remember is that the 
solution does not lie in any one field. The well-rounded physician and dentist 
will evaluate properly all possible approaches and attempt to place the patient’s 
difficulty within its proper category. 
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ORAL COMPLICATIONS OF SPRUE 


Report of a Case 


Ina FRANKLIN Ross, D.D.S.,* East ORANGE, N. J. 


PRUE is a syndrome characterized by impaired intestinal absorption of fat, 

fat-soluble vitamins, and some carbohydrates. The chief signs and symp- 
toms are steatorrhea, progressive loss of weight, hyperchromie macrocytic 
anemia, hypochlorhydria, sore or edematous tongue, and inflamed hypersensitive 
gingival tissues. 

In their description of sprue, Adlersberg and Schein? describe two types, 
primary and secondary. The patients with primary sprue give a history of 
chronicity of several years’ duration before hospitalization. A color index above 
one is usually seen; and, orally, severe glossitis and gingivitis are present. 
These patients show a range of response to therapy from excellent to none. On 
the other hand, patients with secondary sprue have the disease a matter of 
months and usually do not present glossitis and/or stomatitis, because the disease 
is of too short duration to allow these changes to reveal themselves. All of these 
patients present well-known intestinal pathoses, none of which respond to 
therapy, and all patients succumb in a relatively short period of time. 

Adlersberg' points out that a lowered amount of calcium is seen in the 
blood in both types, because of the loss of large amounts of ingested calcium 
combined with fatty soaps. Because of the frequent diarrhea, severe deficiencies 
in protein and vitamins, as well as calcium, are seen. Therefore, the clinical 
picture of sprue is one in which many deficiency states are superimposed on 
the basie disease entity. Because of this overlapping, it may well be that the 
oral symptoms of tongue and gingival changes are a result of concomitant 
deficiencies in vitamins B complex and C, rather than a direct result of the 
sprue. In his review of the literature, Afonsky* describes the similarity in the 
tongue lesions seen in pernicious anemia, sprue, and in the anemias associated 
with nutritional deficiencies, which may be added proof that a similar disease 
process is operating in all three conditions. 

In their study of forty cases of sprue, Adlersberg and Schein? showed an 
average of 5.8 to 5.85 Gm. of serum protein per 100 c¢.c., a definite hypopro- 
teinemia as compared with the normal of 6.2 to 8.5 Gm. of serum protein per 
100 ce. Chawla and Glickman® reported definite evidence of degeneration of 
the connective tissue of the gingivae and periodontal membranes, osteoporosis 
of the alveolar bone, and retardation in the deposition of cementum when the 
albino rat undergoes protein deprivation. 


*Instructor in Periodontia, New York University College of Dentistry. 
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In the case report to follow, a patient is described manifesting advanced 
periodontal destruction which cannot be explained on the basis of local factors 
alone. Miller® points out that all periodontal disease is a result of multiple 
etiologic factors, with both local and systemic components present in every 
ease. The resultant destruction depends upon the relationship of the potentials 
of each of these components. The patient being reported had been suffering 
from spruelike symptoms for about three years. Although the anemia in this 
case is not the typical hyperchromie type, Adlersberg* has stated that a hypo- 
chromie anemia may be found in sprue. 


Case Report 

The patient, a 28-year-old white woman, was first seen by me on Dec. 18, 1950. She 
was extremely thin, and had a pale, waxy complexion. 

Chief dental complaint: 

1. Looseness of teeth and gingival recession. 

2. Moderately edematous tongue, with no history of soreness. The tongue was enlarged 
and showed marked indentations of the bordering teeth. The gingivae were reddened, and 
the necks of the teeth were hypersensitive (Fig. 1). 


Fig. 1.—Preoperative photograph. Note marked recession and gingival erosion. 


Past dental history: 

1. Rampant dental caries, progressive since early adolescence. 

2. Acute necrotizing ulcerative gingivitis five years before, with history of recurrences. 
3. Recent extraction of molars on the recommendation of the Periodontia Department, 


New York University College of Dentistry. 


Dental diagnosis: Periodontitis complex. 


Chief medical complaint: Chronic diarrhea with progressive loss of weight and frequent 
attacks of severe weakness. 


Past medical history: 

1. Usual childhood diseases. 

2. Appendectomy ten years previously. 

3. Multiple ear abscesses during the past fifteen years. 
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History of present illness: The diarrhea started three years previously with seven to 
copious bowel movements a day. No treatment was instituted and the patient had 
fteen pounds between the beginning of the illness and the time she was seen in the 
ontia Clinic. She had had frequent colds with very bad coughs, and had developed pain 
h wrists and hands. 

In April, 1950, the. patient presented herself at the Periodontia Department of New 
University College of Dentistry for treatment of her loose teeth (Fig. 2). During the 
istic analysis, her medical history was investigated and she was referred to an internist. 
‘sults of his examination on May 8, 1950, were as follows: 


‘Physical examination: 
Weight: Varied between 104 and 112 pounds. 
Blood pressure: 110/70. 
Heart: No thrill, murmur, nor friction rub, not enlarged. 
Abdomen: No viscera palpable. 
Lungs: Clear to palpation and auscultation. 


‘‘ Laboratory analysis: 

Urinalysis: Negative 
Mazzini: Negative 
Agglutination tests for typhoid, paratyphoid, 

brucella, and proteus x19: Negative 
Sedimentation rate: Normal 
Gastrointestinal series: Negative 
Hemoglobin: 76 per cent 
White blood cells: 9,800/e.mm. 
Red blood cells: 4,410,000/c.mm. 


‘* Clinical impression: 
1. Sprue syndrome. 
2. Psychoneurosis.’’ 


‘‘The patient was given vitamins, including B,, parenterally; and adrenal cortical ex- 
tracts; and placed on a high protein, low carbohydrate, fat-free diet. She soon began to 
regain weight and to feel stronger. The diarrhea disappeared completely. At this time 
a diagnosis of arrested tuberculosis was made. During the next year, because of her emotional 
conflicts and financial problems, treatment was interrupted; she left the original internist, 
and visited several hospitals for medical care. 

‘‘The final medical report on the patient (March 21, 1952), was received from Mount 
Sinai Hospital, New York. At this time, it was felt that she no longer showed evidence 
of sprue. The laboratory examination revealed the following: 

‘‘Gastro-intestinal series including .barium enema, normal. 
‘*Glucose tolerance, normal. 

‘‘Complete differential blood count: Hemoglobin, 13.2 Gm.; white blood cells, 8,600/ 
e.mm.; segmented polymorphonuclear leukocytes, 57 per cent; nonsegmented polymorphonu- 
clear leukocytes, 6 per cent; lymphocytes, 20 per cent; reticulocytes, 0.8 per cent; monocytes, 
1 per cent. 

‘The response to diet was good, but response to both vitamin B complex and folic acid 
was poor. ’? 

At this time the patient was referred for psychiatric consultation, but she refused to 
comply with this request and has not been seen since. 

Dental treatment: 1. Complete periodontal care including scaling, curettage, occlusal 
equilibration, porte-polishing, and stabilization of the lower anterior teeth by stainless steel 
ligature. 

2. Recommendation for fixed splinting of the mobile teeth with cast veneer crowns, and 
construction of partial dentures. The patient did not accept the latter recommendation, and 
has not been seen since at the Periodontia Clinic. 
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Fig. 2.—Preoperative roentgenograms. Note marked alveolar bone loss in a patient aged 28; 
also note the narrow conical roots. 
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Observations and Summary 


his ease history is one of advanced periodontal destruction in the presence 
ere systemic disease. In attempting to understand the effect of sprue upon 


of s 
lveolar bone and the other periodontal structures, the following points 


the 


should be considered : 
|. The loss of large amounts of caleium, combined with fatty soaps in the 
s, with resultant effect upon the calcified inorganic constituent of alveolar 


fee 
bon 
». Poor intestinal absorption of fat-soluble vitamins (A and D), producing 


faction of the alveolar bone.’ 
3. Laek of absorption of vitamin C due to inflammation of the intestinal 


mucosa. The result is seen in degeneration of the collagen of the gingival 


stroma.® 

4. Hypoproteinemia. The effect is upon the protein matrix of bone and 
the intercellular substances of the gingival connective tissue.* ° 

5. The exaggerated effect of moderate local stresses on a periodontium, 
markedly weakened by a severe chronic systemic involvement.® 

The author wishes to express his appreciation to Dr. Samuel Charles Miller for his 


assistance in the preparation of this article. 
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HERPES ZOSTER 


Report of a Case 


Harovp C. SterNuicut, B.Sc., D.D.S., NEw York, N. Y. 


N APRIL 5, 1952, a patient, W. C., presented himself with extreme pain 
in and around the left side of the face. He was a white man, 37 
years of age, of Polish extraction, living in this country for about six months 
after emigrating from England. He was otherwise in good health, well 
nourished, and intelligent. A cursory examination of his mouth revealed no 
obvious dental pathology. In the mandible the lower left second molar was 
present and had an amalgam filling. Several teeth were missing and some 
teeth showed moderate abrasive wear. The patient wore a very primitive 
partial denture replacing the first premolars. Intraoral roentgenograms were 
taken which revealed a portion of the crown of a right mandibular impacted 
third molar. A lateral plate roentgenogram subsequently revealed the im- 
pacted tooth in its entirety (Fig. 1). 


Fig. 1.—X-ray of impacted third molar. 


It was observed that on the face there were several discrete lesions pres- 
ent, confined to the lips and chin. On the chin they appeared as elevated nod- 
ules varying in size from 1 mm. to 1 em. in diameter, the larger ones ap- 
parently being the result of coalescence of smaller nodules. The lesions were 
raised, firm, and contained a tiny erythematous center. About six of them 
could be counted, all on the left side (Fig. 2). On the lips the condition 
manifested itself as vesicles all of about the same size, about 2 mm. in diame- 
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ter, and all on the left side only. Further examination revealed that the 
tongue too was affected with a solitary lesion, red, but not elevated, nor hard. 
It too was on the left side (Fig. 3). 


Figs. 2, 3, and 4. 
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Careful questioning elicited the following history: The pain had started 
about four days prior to his appearance at the office. It was a most severe 
pain but subsided somewhat after the second day to be replaced by an ache 
starting at about the ear and radiating along the lower jaw on the left side. 
The spots on the face appeared on the day following the onset of pain. They 
were described as being just about of the same appearance as at the time of 
writing, possibly somewhat smaller. At the time of examination the patient 
was experiencing pain over the entire left side of the face including the 
frontal region. He was somewhat depressed because of it and complained 
as well of cervical lymphadenopathy although the lymph nodes were not 
discernible on palpation. The only subjective symptoms associated with the 
cutaneous lesions were some itching and the feeling of fullness. 

A diagnosis was made of neuralgia of the third division of the fifth nerve 
with associated herpes zoster in conjunction with an impacted third molar 
tooth. At the same sitting the tooth was removed under local anesthesia. 
The following day the patient returned for observation. He was most com- 
fortable, the pain having completely disappeared. On the third day following 
the surgery the patient again complained of some pain although of a dif- 
ferent quality. Examination showed the presence of infection in the wound, 
and penicillin was administered parenterally. The wound was irrigated, and 
a drain inserted for the following few days. About ten days after the original 
visit the patient was completely free of all symptoms except the dermatitis. 

The herpetic lesions took the following course: one week subsequent to 
the removal of the tooth the vesicles on the lips were markedly reduced; but 
the eruptions on the chin were now considerably more red, but of about the 
same size, and the formerly erythematous centers were replaced by scabs 
(Fig. 4). Two weeks following, the vesicles on the lips had disappeared, the 
spot on the tongue had also vanished, and the lesions on the chin had altered 
to the extent that the scaly centers were gone, and the only remaining sign 
was some slight discoloration. Six weeks following the original episode the 
only evidences that remained were some slight scars on the chin that now 
appeared to be permanent. On oceasion the patient experienced some itching 
on the chin particularly when the abraded second premolar was subjected 
to thermal shock. 

Discussion 


Reports of herpes zoster incident to impacted teeth are rare. The disease 
is reported more commonly as the result of neural disturbances in other re- 
gions. Sutton and Sutton’ describe herpes zoster as an acute inflammatory 
disease characterized by the oecurrence of irregularly outlined groups of 
vesicles which are distributed along the course of one or more of the pe 
ripheral sensory nerves. Appearance of the eruption is generally preceded 
by a variable amount of systemic disturbance and occasionally by pain of a 
neuralgic character in the affected region. In the milder cases only a few 
lesions develop which may persist for a week to a fortnight, drying up, form- 
ing scabs, and disappearing. Pain is a variable symptom—in young and 
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hea thy individuals the affection may give rise to very little discomfort. A 
virus somewhat identical to the chicken pox virus is strongly suspected of 
beiig the etiologic agent, and Head and Campbell are quoted to have shown 
that the disease invariably follows lesions of the posterior root ganglion 
which may result from hemorrhage, trauma, and infections. 

Burket? in his discussion of herpes zoster points out that irritations of 
posterior root ganglia due to spinal anesthesia, neoplastic metastases, leu- 
kenie cellular infiltrations, or any other cause of irritation may result in 
herpetic manifestations. He includes a report from Prinz and Greenbaum 
who deseribed a case with lesions in the mental region believed due to a mis- 
placed supernumerary cuspid. The pain and vesiculation disappeared on 
the removal of the tooth. He also quotes Weinberger who reported three 
cases of herpes zoster said to have been caused by decayed teeth. 

The simultaneous occurrences of cutaneous lesions together with the 
disclosing of an impacted tooth need not necessarily be considered a rela- 
tionship of cause and effect. While herpes zoster may follow as the result 
of irritation of the extramedullary or posterior root ganglia, it cannot be 
definitely established that this impaction served such a role. Rather, the im- 
pacted tooth should be considered in the light of a coincidental finding. 

References 
l. Sutton, R. L., and Sutton, R. L.: Diseases of the Skin, ed. 10, St. Louis, 1939, The C. V. 
Mosby Company, p. 847. 
2. Burket, L.: Oral Medicine, Philadelphia, 1946, J. B. Lippincott Company, p. 151. 
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Oral Pathology 


ELECTRON MICROSCOPY OF CARIOUS ENAMEL AND DENTINE 
Davin B. Scort, D.D.S., M.S., Anp JoHN T. ALBRIGHT, D.D.S.,* BETHESDA, Mp, 


ECHNIQUES by which sections for electron microscopy can be prepared 

from dental tissues have been available for about five years. Until re- 
cently, applications of these methods have been made only in the study of 
normal tooth structure.' Such preliminary investigations have been es- 
sential in the establishment of a sound basis for the interpretation of histo- 
pathologic findings. Sufficient data on the fundamental structure of normal 
dental tissues, as observed under the electron microscope, have now been 
amassed to warrant extension of the studies to include examination of carious 
enamel and dentine. 

A considerable portion of the work in the present investigation has been 
devoted to an exploration of the types of specimens that can be sectioned 
profitably, and the modifications in preparatory technique needed for the 
production of instructive sections. Methods comparable to those ordinarily 
used in optical microscopy have been worked out for the sectioning of arti- 
ficially demineralized carious enamel and dentine. In addition, it has been 
possible to section many enamel and dentine specimens without artificial 
demineralization. An opportunity has thus been afforded to examine the tis- 
sues in more nearly their natural state. 

Besides providing descriptive information on the structure of carious 
enamel] and dentine, the observations detailed in this report have some bearing 
on several of the unsettled questions in the histopathology of dental caries 
that have arisen from earlier optical microscopy. The two problems that seem 
most important concern the nature of the primary destructive process in 
caries and the site within the enamel of the initial attack. It has been gener- 
ally agreed among those who have favored demineralization as the primary 
mechanism that the first damage to the enamel occurs in the interprismatic 
substance.2 Those who have supported the idea that proteolysis is the basis 
for caries have stated variously that the prism sheaths are first destroyed,’ 
that the intraprismatic matrix is lost,* or that the organic matrix is attacked 
indiscriminately.° It is in the evaluation of existing concepts such as these 
that some of the first applications of electron microscopic findings ean be made. 


Read before the Tenth Annual Meeting of the American Institute of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 28, 1953. 

*National Institute of Dental Research, National Institutes of Health, Public Health 
Service, United States Department of Health, Education, and Welfare. 
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ELECTRON MICROSCOPY OF CARIOUS ENAMEL AND DENTINE 


Material and Methods 


Exeept for the methods of obtaining the samples of enamel and dentine, 
an’ the agents used for demineralization, to be described below, the basic 
pre aratory technique has been the same as reported in a previous publica- 
tio All teeth were initially fixed for approximately a month in 4 per cent 
neu'ral formaldehyde. After preliminary dissection and, in some cases, 
dep ineralization, specimens were dehydrated in alcohol or Cellosolve. They 
were then infiltrated with and finally embedded in the usual mixture of n- 
but l- and methyl methacrylate. A rotary microtome, adapted for thermal 
expansion cutting, and equipped with a glass knife, was used for sectioning. 
The sections were mounted on Formvar-coated electron microscope specimen 
screens, and the embedding material was removed by immersion in amy] ace- 
tate. Sections to be observed under the electron microscope were shadowed 
with palladium ; those destined for electron diffraction were left unshadowed. 
For purposes of orientation, and to gain an impression of the appearance of 
the material when stained, several sections from each series cut were mounted 
on glass slides for optical microscopy. Some of these preparations were 
stained with hematoxylin and eosin or by the Gram-Weigert method, others 
were shadowed with palladium or silver, and still others were first stained 
and then shadowed. 

It has been found difficult to prepare sections which contain both carious 
enamel and dentine, mainly because of problems in cutting brought about by 
differences in the consistency of the two tissues. In the present study, there- 
fore, enamel and dentine specimens were handled separately. An impression 
of the technical difficulties encountered can be derived from the fact that 
out of more than 300 samples which were processed, 225 were carried through 
successfully to the embedding stage and 153 yielded usable sections. From 
this last group, approximately 800 sections were examined and more than 
2,000 electron micrographs made. 

All of the carious enamel and dentine studied was obtained from clinically 
diagnosable lesions, characterized by loss of continuity of the enamel surface. 
About one third of the 153 teeth which served as specimens were premolars, 
removed in the course of orthodontic treatment from individuals 12 to 20 
years of age. Another third of the teeth were third molars from individuals 
20 to 30 years of age. The remainder were incisors, premolars, and molars 
from individuals up to 70 years of age. Approximately two thirds of the le- 
sions were proximal, the rest occlusal and facial. 

Artificially demineralized specimens were prepared for sectioning in three 
ways: 


|. Under a dissecting microscope small cuboid pieces of carious enamel 
and dentine were eut directly from the teeth with a scalpel, or with a Car- 
borundum disk rotating under water. In some instances entire small enamel 
lesions, together with some adjacent nonearious enamel, were removed with 
the disk. The pieces of enamel and dentine were then demineralized in acid, 
dehydrated, and embedded. 
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2. The teeth were first cut into either longitudinal or transverse slices, 
about half a millimeter thick, on a sectioning machine which employs a rubber- 
bonded silicon:carbide disk rotating under running water. Small cubes of 
carious enamel and dentine were cut from these slices with a sealpel, then 
demineralized, dehydrated, and embedded. 


3. Entire tooth slices, prepared as above, were demineralized, dehydrated, 
and infiltrated with the embedding material. Cubes of carious enamel and 
dentine were dissected from the demineralized material and placed in the 
final embedding mixture. 

Demineralization was carried on at room temperature in 1, 2, 5, and 10 
per cent formic, lactic, and trichloroacetic acids. Because the specimens of 
carious enamel and dentine had already lost varying amounts of their mineral 
content in vivo, it was practically impossible to predict the time which would 
be required for artificial completion of the demineralization. For the same 
reason it was difficult to evaluate the different types and concentrations of 
acid used. Regardless of the agent employed, however, the majority of the 
enamel samples weve satisfactorily demineralized within three days. Most of 
the dentine samples required longer exposures, usually five to nine days in 
duration. 

The undemineralized* specimens included in the present study were small 
cubes of enamel and dentine, dissected from various parts of carious lesions. 
Some were cut directly from the teeth with a scalpel, and others were cut out 


of tooth slices as described previously. The samples thus obtained were de- 
hydrated and embedded in the usual manner. 

Some of the sections cut from enamel in the undemineralized state were 
artificially demineralized after sectioning. This was accomplished by immers- 
ing the plastie-free sections, on the specimen screens, in 5 per cent lactie acid 
for a period of thirty minutes. The demineralized sections were then shad- 


owed. 
Transmission electron diffraction was used throughout the study to de- 
termine the presence or absence of erystalline matter in the sections. 
Technical data regarding the source, type, and treatment of the specimens 
from which the illustrative micrographs were made are presented in a separate 
section at the end of the article. , 
The Structure of Artificially Demineralized Carious Enamel 


In order to demonstrate the general appearance of carious enamel under 
the electron microscope, a series of micrographs, made from the same speci- 
men, is presented in Fig. 1. For purposes of orientation, the entire prepara- 
tion, a longitudinal section through a small proximal lesion surrounded by 
normal enamel, is shown at low magnification in the central picture, which 
was made with an optical microscope. Three zones, corresponding to those 
recently deseribed by Hardwick and Manley,’ can be distinguished in this 


*As used in this article, the term “undemineralized” refers to carious enamel and dentine 
which were not subjected to artificial demineralization. 
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micrograph: (1) a heavily stained outer zone of advanced destruction, in 
which the enamel has been extensively permeated with microorganisms, (2) an 
intermediate zone of so-called ‘‘altered enamel,’’ the major portion of which 
appears bacteria-free and is denser and more heavily stained than nornial 
enamel, and (3) an inner zone of apparently normal enamel. An area of the 
outer zone is shown in electron micrograph a, several areas in the intermediate 
zone in micrographs b-g, and an area in the inner zone in micrograph h. 
Badly damaged enamel in the outer zone, at the edge of the lumen of the cavity, 
appears to consist mainly of large aggregations of bacteria, in the midst of 
which small islands of organie enamel matrix can be found (Fig. 1, a). More 
readily recognizable matrix is evident at the junction of the outer and inter- 
mediate (altered enamel) zones (Fig. 1, b). Microorganisms ean be seen pene- 
trating the external portion of the altered enamel through irregular channels 
(Fig. 1, d and e). Fibrillar matrix structure (Fig. 1, g), similar to that in the 
normal enamel (Fig. 1, h), is visible in some areas of the intermediate zone. In 
other regions the matrix is more dense, and the component fibrils seem to be 
masked by an amorphous substance (Fig. 1, b, c, and f). 

The structural configurations shown in Fig. 1 are typical of those which 
were seen in most sections of demineralized carious enamel. An impression was 
gained that dense matrix in altered enamel was more often found near the outer 
zone, and fibrillar toward the inner normal zone. A great deal of variation 
was noted, however, from point to point in the matrix of altered enamel, both 
within the same section and in different sections. This made it difficult to reach 
any conclusions as to whether the earliest damage in caries seemed to have oe- 
curred specifically in the interprismatic substance, the prism sheaths, or the 
intraprismatic substance. In some regions of altered enamel only prism 
sheaths were evident (Fig. 2, c); in others the interprismatie substance and 
prism sheaths were missing, but the intraprismatie matrix was apparently in- 
tact (Fig. 2, d). In a few instances the interprismatie substance was present 
and the intraprismatic matrix absent. The matrix in some areas appeared 
similar to that in normal enamel, no loss of either interprismatic or intrapris- 
matic substance being perceptible. 

Specimens which included enamel at the outer border of the altered zone 
showed penetration of bacteria both along the prism cores (Fig. 3, a) and 
through the interprismatie substance (Fig. 3, b). As indicated previously, 
microorganisms were also seen penetrating the enamel along irregular chan- 





Fig. 2.—a and b, Undemineralized altered enamel (a), showing best preservation in 
prism sheath region and resemblance to partially demineralized normal enamel (b). ec and d@, 
Demineralized altered enamel, showing only prism sheaths (c) and only intraprismatic matrix 
(d). e and f, Undemineralized altered enamel (¢), showing resemblance to undemineralized 
ety enamel (f). (Magnifications, a and c, 5,600; b, 4,000; d, 6,600; e and f, 
Technical data: a, Facial lesion (smooth surface type); lower third molar; age of 
individual, 68. Undemineralized. b, Proximal lesion; upper second molar; age of individual, 
20. Entire lesion with adjacent normal enamel cut directly from tooth and demineralized 
eight days in 2 per cent formic acid. oe, Proximal lesion; upper second premolar; age of in- 
dividual, 40. Specimen cut from tooth slice and demineralized fifteen hours in 5 per cent 
lactic acid. d, Occlusal lesion; upper third molar; age of individual, 18. Specimen cut from 
tooth slice and demineralized six days in 2 per cent formic acid. e, Facial lesion (smooth 
surface type); lower third molar; age of individual, 28. Specimen cut directly from_ tooth. 
Undemineralized. f, Developing enamel dissected from monkey molar. Undemineralized. 
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Fig. 2. (For legend, see opposite page.) 
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nels, wide enough to include a group of several prisms (Fig. 1, d and e). In 
some instances the mass of invading microorganisms was so densely packed 
that it was not easy to make out individual bacteria (Fig. 3, b). It was use 
ally possible, however, to distinguish rod-shaped bacteria, varying in length 
from 1 to 10 microns. Apparently spherical microorganisms were also seen, 
but it should be noted that it is difficult to differentiate between sectioned 
eoeci and bacilli when the latter have been cut transversely. 

A marked persistence of organic matrix fibrils in the immediate region of 
the microorganisms was observed (Fig. 3, a, b, c, and d). Remains of the 
matrix were found even in regions of advanced caries, where the prismatic strue- 
ture of the enamel had been completely lost (Fig. 3, d). 


The Structure of Undemineralized Carious Enamel 

Two zones were noted in sections of undemineralized carious enamel, cor. 
responding to the outer (badly damaged) and intermediate (altered) regions 
seen in artificially demineralized enamel. The outermost portion of the former 
zone was characterized by the presence of large numbers of microorganisms and 
islands of disintegrated enamel (Fig. 4, a). These enamel fragments exhibited 
a fibrillar texture resembling that of the organie matrix in artificially demin- 
eralized enamel. At the junction of the outer and altered zones bacteria could 
be seen penetrating for short distances into the altered enamel through irregu- 
lar channels (Fig. 4, b and d). Definite localization of microorganisms within 


the prism cores or in the interprismatie substance was not observed. The main 
portion of the altered enamel, usually 100 microns or more in width, was devoid 


of bacteria (Fig. 4, c). 

All of the specimens of undemineralized carious enamel observed contained 
some mineral, as indicated by the well-defined apatite patterns given when the 
sections were subjected to electron diffraction. Although it was not possible to 
determine accurately the point to which degeneration had progressed in an in- 
dividual sample, the condition of the enamel could in some measure be estimated 
irom the relative ease with which it was sectioned. The more severely the 
enamel was affected, the softer and easier it was to cut. This was borne out by 
the facts that the edges of the glass microtome knives were less frequently frae- 
tured and that there was a greater yield of usable sections. 

The most easily sectioned, and thus ostensibly the most severely affected, 
altered enamel appeared fibrillar (Fig. 4, a, b, c, and d), and showed a marked 


Fig. 3.—a and b, Demineralized enamel, showing microorganisms: apparently localized 
within (a) and between (b) prisms in early stage of caries. ¢ and d, Demineralized enamel, 
showing presence of matrix fibrils in advanced stages of caries. e and f, Microorganisms in 
plaque (e) and lamella (f) isolated by acid-flotation from clinically nomcarious enamel. 
«Magnifications, a and b, X%,300; c and d, X5,000; e, «2,000; f, 6,600.) 

Technical data: a, Proximal lesion; upper first molar; age of individual, 30. Specimen 
cut from tooth slice and demineralized eighteen hours in 5 per cent trichloroacetic acid. 
b, Proximal lesion; lower second premolar; age of individual, 41. Specimen cut from tooth 
slice and demineralized one day in 5 per cent lactic acid. ec and d, Proximal lesion; upper 
second premolar; age of individual, 18. Tooth slice demineralized eleven days in 5 per cent 
formic acid; specimen then cut from demineralized enamel. e and f, Cuticular membranes, 
plaque, and lamella isolated from proximal surface of second premolar by flotation. Tooth 
immersed for eighteen hours in 2.5 per cent trichloroacetic acid. Age of individual, 12. 
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larity to artificially demineralized enamel. More intact enamel, on the 
other hand, had a ‘‘erystaline’’ texture (Figs. 2, e and 4, e). Small erystal-like 
‘jects, similar to those observed in undemineralized developing enamel® (Fig. 
‘), were seen in such sections. 

The results of attempts to ascertain the site within the enamel in which the 
st changes oceur were somewhat the same as when demineralized material was 
served. In some specimens of altered enamel the interprismatie substance 
med to be missing, in others the intraprismatic. Large areas were seen in 
ich both the interprismatie substance and the intraprismatic substance ap- 

eared to be in the same state of preservation. Prism sheaths were generally 
hseured, and it was not possible to determine whether or not their structure 
had been affected. Regions were noted, however, in which the material in the 
location of the prism sheaths appeared better preserved than either the inter- 
prismatie or intraprismatie substance (Fig. 2, a). Such enamel closely resem- 
bled normal enamel which had been partially demineralized in acid (Fig. 2, b). 
The incompleteness of the latter artificial demineralization was easily verified 
by electron diffraction. 

The texture of undemineralized carious enamel, as stated previously, was 
either fibrillar or ‘‘erystalline.’’ When sections showing either of these char- 
acteristics were artificially demineralized, the material which remained resem- 
bled the matrix of carious enamel demineralized prior to sectioning. It some- 
times had the fibrillar structure typical of normal enamel matrix. At other 
times it seemed to contain some additional substance which tended to obscure 
the fibrillar network and imparted an amorphous appearance to the entire mass. 
The direct comparison afford in these preparations between undemineralized 
and artificially demineralized enamel from the same specimen is illustrated in 
Fig. 4, e and f. 


The Structure of Artificially Demineralized Carious Dentine 


The principal findings in the investigation of demineralized carious dentine 
concerned the localization of microorganisms with respect to dentinal fibers, 
tubules, and intertubular matrix. Bacteria in the least affected dentine, at the 
pulpal border of the carious area, were present only in the dentinal fibers (Fig. 
d, a). Slightly external to this region, the tubules were completely filled with 
bacteria, and dentinal fibers could not be distinguished (Fig. 5, b). A few mi- 
croorganisms were seen in the intertubular matrix. Still nearer to the lumen 
of the cavity, the bacteria-filled tubules appeared distended, and large numbers 
of microorganisms were noted in the matrix (Fig. 5, c). The form of the den- 
tine in the zones of most advanced destruction was practically obliterated by 





Fig. 4.—a-d, Undemineralized carious enamel from a single specimen, showing fibrillar 
appearance of badly damaged (a) and altered (b-d) enamel. e, Undemineralized altered 
enamel, showing “crystalline” appearance. f. Altered enamel from the same specimen as e, 
demineralized after sectioning. Note remaining organic material. (Magnifications, a, <2,000; 
b and d, x5,000; c, X3,300; e and f, X8,000.) 

._ Technical data: a-e, Facial lesion (smooth surface type); lower second molar; age of 
individual, 22. Specimen cut directly from tooth. Undemineralized. f, Section from same 
specimen as a-e. Demineralized thirty minutes in 5 per cent lactic acid after sectioning. 
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: presence of large aggregates of bacteria (Fig. 5, d). Both rod-shaped and 
parently spherical microorganisms were noted in all regions of carious den- 


Dentinal matrix not invaded by bacteria (Fig. 5, a and b) closely resem- 
d that seen in demineralized nonearious dentine. Collagen fibrils were often 
ident. In some sections matrix containing small numbers of bacteria also 
peared normal. In others, it had a less definite structure, and the fibrillar 
nponents were somewhat difficult to distinguish. Badly disintegrated matrix, 
taining large numbers of microorganisms, was recognizable only as small 
sses of fibrillar or amorphous material. 


The Structure of Undemineralized Carious Dentine 


Observations regarding the localization of bacteria in different regions of 
undemineralized dentine were identical to those made in the examination of 
artificially demineralized dentine. In some preparations large areas of the least 
affeeted dentine were completely devoid of microorganisms. Such uninvaded 
dentine resembled partially demineralized nonearious dentine and incompletely 
caleified developing dentine, in that inorganic components appeared to be pres- 
ent in sufficient quantity to mask the structural elements of the organic matrix. 
In regions of more advanced caries, however, the matrix showed a remarkable 
resemblanee to that in artificially demineralized dentine (Fig. 5, e). A typi- 
eally nape texture was often clearly evident in matrix not yet invaded by 
bacteria (Fig. 5, f). Some of the fibrils showed traces of the cross-striations 
characteristic of po ay 

Discussion 

Even at this early stage in the electron microscopic examination of carious 
enamel and dentine it is easy to see how the variety of structural configurations 
observed under the optical microscope has led to so many different conclusions. 
The results of the present investigation demonstrate that it is possible to obtain 
evidence which might be interpreted as support for almost any of the conflict- 
ing ideas on the histopathology of dental caries. 

The study of sections of artificially demineralized carious enamel and 
dentine provides only indirect evidence regarding the primary destructive proc- 
ess in caries. Since the organic components are observed in the complete ab- 
sence of the inorganic constituents, the quantity and distribution of the inorganic 
material that may have been in the original specimen cannot be determined. It 
thus becomes difficult to substantiate conclusions that alterations in the remain- 
ing organie structures reflect initial proteolysis, or that they indicate mechani- 





Fig. 5.—a-d, Demineralized carious dentine from progressively more affected areas, show- 
ing bacteria in dentinal fiber only (a), in tubule proper (b), in tubule and intertubular 
matrix (¢), and throughout almost completely disintergrated regions (d). e and f, Unde- 
mineralized carious dentine, showing bacteria in tubule surrounded by uninvaded matrix (e), 
and, at higher magnification, fibrils in intertubular matrix. (Magnifications, a, X8,200; 
b, c, d, and e, X5,000; f, 14,000. 

Technical data: a, Proximal lesion; upper first molar; age of individual, 56. Specimen 
cut from tooth slice and demineralized three days in 5 per cent trichloroacetic acid. b-d, 
Proxi imal lesion; lower third molar; age of individual, 20. Specimen cut from tooth slice 
and < emineralized three days in 10 per cent lactic acid. e, Occlusal lesion; upper third molar; 
age of individual, 23. Specimen cut directly from tooth. Undemineralized. /f, Occlusal lesion ; 
upper third molar; age of individual, 30. Specimen cut directly from tooth. Undemineralized. 
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cal or chemical damage subsequent to the loss of mineral. For example, the 
finding that prism sheaths and interprismatic matrix are totally missing in some 
areas of altered enamel demonstrates the site of the damage, but not the mecha- 
nism by which the loss occurred. The observation that matrix structure in al- 
tered enamel sometimes closely resembles that of nonearious enamel might, on 
the other hand, be taken to indicate that the first changes in caries occur in 
the mineral fraction. The validity of such a deduction likewise cannot be 
proved. The presence of seemingly intact matrix in altered enamel could also 
be interpreted as evidence either for or against the idea that the absence of 
organie material in different areas is a result of damage during specimen prep- 
aration. 

The examination of undemineralized specimens affords a more direct ap- 
proach to the study of structural changes in carious enamel and dentine. A 
limitation of the method yet to be overcome is the difficulty in sectioning nearly 
intact material, in the earliest stages of caries. Thus far it has been possible to 
prepare coherent sections only from specimens which have lost a considerable 
amount of their mineral content. The evidence obtained from observation of 
such preparations tends to support the idea that demineralization is the first 
step in the caries process. The fibrillar appearance of the enamel and the re- 
semblance of the dentinal matrix to that in nonearious dentine suggest that 
major damage to the organic structures has not occurred. The fact that large 
quantities of matrix, sometimes normal in appearance, are recovered when un- 
demineralized carious enamel is artificially demineralized after sectioning leads 
to a similar conclusion. 

It is of interest that the enamel matrix immediately internal to the region 
of bacterial penetration has a structure which varies in character from almost 
amorphous to typically fibrillar. It is not known if the amorphous appearance 
reflects degeneration of the matrix, infiltration of organic material from ex- 
ternal sources, or a combination of the two processes.’ 

Worthy of mention are recent histochemical studies, in which the presence 
of acid mucopolysaccharides and lipids in normal enamel and dentine is re- 
ported.” *° Although little is known about their properties, quantity and 
distribution, the possibility should not be overlooked that such components 
might play a role in the caries process. Attempts to investigate these substances 
at the electron microscopic level have not yet been made. 

The marked variation in the localization of microorganisms in the enamel 
suggests that invasion can occur by different routes. The significance of these 
pathways and the processes by which they are established will probably not be 
clear until more is known about the fundamental mechanisms in earies. If 
demineralization does precede damage to the enamel matrix, however, the open- 
ings in the meshwork of submicroscopiec fibrils within and between the prisms*® 
are much too small to accommodate bacteria. These spaces would have to be en- 
larged by some means, chemical or physical, before bacterial penetration could 
be effected. 
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The observations on localization of microorganisms in carious dentine seem 
to support the most commonly accepted ideas that bacteria invade first the 
lcntinal fibers, next the tubules proper, and finally the matrix.” 


In earlier studies with the optical microscope, the observation that carious 

mel resembles developing enamel has been taken to indicate that caries is 
1 effect a reversed mineralization, the last elements incorporated into the 
mel being the first lost... Although the present electron micrographs demon- 
strate a definite structural similarity between carious and developing enamel, 
iy more specimens, showing a complete range in stages of mineralization and 
lemineralization, will have to be examined before conclusions can be reached 


revarding the relation between the two processes. 

It is probable that the entire picture of the type and sequence of altera- 
tions in enamel strueture which occur in caries cannot be pieced together from 
observations of progressively more affected tissue obtained from lesions that 
have already reached the point of cavitation. It will be important, for example, 
to search for the initial changes in the superficial enamel that occur under the 
dental plaque before the integrity of the tooth surface is lost. Some studies of 
plaques, isolated from enamel surfaces by flotation in acid, have already been 
made.’* A preliminary impression has been gained of the vast number of 
organisms present and their orientation with respect to the tooth surface 

Fig. 3, e). 

A promising approach to the investigation of changes in the tooth surface 
is provided by the replica techniques. While these methods have not yet been 
fully exploited, a few studies have been reported. The results indicate that 
the sequence of events in initial surface breakdown may be: first, develop- 
ment of grainlike defects in the exposed ends of the prisms; second, similar 
pitting of the interprismatie substance, and third, fusion of adjacent damaged 
areas.?* 14 

The role of the lamellae in the initiation of caries, a subject of much con- 
troversy, remains to be investigated. These structures have not been encoun- 
tered in the sections of carious enamel thus far examined. It should be men- 
tioned, however, that bacteria-filled lamellae, attached to the primary cuticle, 
have been observed in sections of cuticular membranes, isolated by acid flota- 
tion from enamel that has appeared clinically and microscopically nonearious 
(Fig. 3, f)2* This brings out the fact that a wide-scale survey of apparently 
nonearious teeth may be necessary before the full significance of lamellae can 
be determined. 


Summary 


Techniques have been described by which thin sections for electron micros- 
copy can be prepared from both undemineralized and artificially demineralized 
specimens of carious enamel and dentine. Observations on the typical appear- 
ance of these tissues have been reported and illustrated with representative elec- 
tron micrographs. The relation of the findings to present concepts on the his- 
topathology of dental caries has been discussed. 
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THE CLINICAL SIGNIFICANCE OF HYPERCEMENTOSIS 
ALEXANDER WEINBERGER, D.D.S., PHILADELPHIA, Pa. 


YPERCEMENTOSIS or cementum hyperplasia is a thickening of the 
H cementum. It may be confined to the apex of the root, on one side of it 
or involve it entirely. One tooth may be involved or it may exist on all teeth 
in both jaws. It has been seen not only on erupted teeth but also on unerupted 
teeth. 

Except to the exodontist, who finds these roots a problem in extraction, 
little significance has been attached to the importance of this cementum over- 
vrowth. The causes given in the literature and texts for its formation, except 
in the infectious type, aid little in explaining this phenomenon. I personally 
question this as being a cause but rather think it is a post hoc, ergo propter hoc 
type of reasoning. 

[ have found two distinet types in radiographs on a basis of the radio- 
lucency or Opacity of the involved teeth and also associate hypercementosis 
with systemie disturbances. 

Class I 

This class, illustrated under Fig. 1, appears as a generalized enlargement 
of the root. There is little to differentiate, in the radiograph, between the newly 
formed tissue and the original root surface. Fig. 2 is the appearance of the 
tooth after extraction, and although this is not an extreme case the problem 
of removal is evident. A surgical removal should be made of the entire tooth 
rather than attempting to remove the tooth with forceps and fracturing the 
root. 

The first type under this class has been attributed to infection and is usu- 
ally seen associated with diseased pulps or in teeth that have root canal fillings. 
Fig. 3 illustrates the infectious type. As stated previously I question that this 
overgrowth is a result of the infection, but since all literature and texts so 
state it I am presenting it as such. 

In the area of infection there is no evidence of root enlargement and just 
why the overgrowth oceurs has not been determined, but we do see this ce- 
mentum enlargement frequently in radiodontie studies of teeth having dis- 
eased pulps, the enlargement existing just beneath the eroded area. It is not 
too farfeteched to reason that the entire root end was hypercementosed origi- 
nally and was resorbed by the products of bacterial activity. 

The second type exists in those teeth that are under stress in occlusal 
function. This type begins on the sides of the root and is seen on the mesial 
or distal surfaces of the tooth in question. It is more difficult to see in the 
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Fig. 1.—Hypercementosis as usually seen. The newly formed tissue is 
to the original cementum. 








Fig. 2.—An extracted hypercementosed root. 





Fig. 3.—Infectious hyperplasia of the cementum. 
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graph, but since it is one of the cardinal signs of traumatic occlusion it 
shold be looked for. The other signs are: 


1. Worn or abraded occlusal or incisal surface. 

2. Cervieal thickening of the periodontal membrane. 
3. Thickening of the lamina dura. 

4. Recession of the pulp. 

5. Radioluceney and eroding of the alveolar crests. 


6. A generalized radiolucency of the interseptal supporting alveolus. 


All of these signs may exist or some parts only evident depending on the 
leneth of time the tooth or teeth have been involved and the degree of trauma 


Fig. 4). 





Fig. 4.—Traumatic hypercementosis with other cardinal signs. 


The third type is typical and is shown in Fig. 1. Patients with hyper- 
trophic arthritis, or subject to it, frequently have marked overgrowth of ce- 
mentum. If we are to consider the tooth morphologically a joint then we can 
well understand this excessive deposit of cementum. This species of arthritis 
can reveal itself anytime after 40 years of age; therefore, the presence of 
hypercementosis in the abscence of any other manifestations could be accepted 
as a forewarning. If no diagnosis has been made then the existence of hyper- 
cementosed roots along with bony changes in other joints or joint pains can 
help to determine the diagnosis of hypertrophie arthritis. 

In Paget’s disease we find hypercementosed roots (Fig. 5). I have found 
that Paget’s disease manifests itself in the dental x-rays in two forms. The 
usual type causes areas of radiolucency and radiopacities in the maxilla. The 
tuberosities may enlarge (Fig. 6). A radiograph of the skull will reveal 
bony deposits giving a roughened appearance commonly referred to as cotton 
wool appearance (Fig. 7). Rarely, if ever, does Paget’s disease exist in the 
mandible. 
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Enlarged tuberosity in Paget’s disease. 
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Paget’s disease manifests itself in a second form which I refer to as the 
hypotrophie type. I have followed one such case for a period of five years 
an the bone pattern in the dental radiographs remains unchanged. The pa- 
tie:t has not given any evidence of any changes elsewhere in the skeleton. 
Kies. 8 and 9 illustrate this type of Paget’s disease. Note the reticulated or 
ve skin-like appearance of the trabeculations. 


ori 


* 








Fig. 8.—Hypotrophic stage of Paget's disease. 


A high serum alkaline phosphatase is the diagnostic laboratory test for 
Paget’s disease. In the normal individual values range from 1 to 4 Bodansky 
units while in this disease we will find values from 50 to 135. 
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In acromegaly we also find hypercementosis. This disturbance is caused 01 
by a hyperfunction of the pituitary gland in adult life and involves, as far m 
as the dentist is concerned, the mandible. A massive enlargement of the st 






mandible oceurs that is not symmetrical. For additional clinical symptoms 
and study the reader is referred to texts on the subject. 
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Fig. 10.—Hypercementosis in a patient with a history of rheumatic fever. Note the distinct 
difference between the newly formed tissue and the original outline of the root. fin: 
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Class II 
The second class of hyperplasia of the cementum is distinct in that it can fac 
be differentiated in the x-ray picture from the root proper. The new tissue per 
is less dense than the root cementum and surrounds the root end as a cap, the in t 
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original outline being discernible (Fig. 10). It is confined primarily to pre- 
molars and has been seen, in most cases, in the maxillary teeth. I have never 
seen it on any other teeth. I make, on the average, about three hundred full- 
mouth radiodontie studies a month, which includes both private and clinical 
work, and only about fifty cases of this type of hypercementosis have passed 
through my hands. 

With few exceptions I have always found a history of rheumatic fever. 
We must realize that many individuals can have had this infection and the 
nptoms have been so mild that they did not arouse any suspicion. In many 
instances the patients do not know they had the disease. In former years 
the symptoms were considered growing pains and little significance attached 


Aes 
a 


to the child’s complaint. 

We must, of course, consider the possibility that there can exist a history 
of the disease without the formation of the described cementum overgrowth. 
| have had many such eases. 

[ fully realize that the study of fifty cases is little upon which to form a 
positive conelusion, but the coinciding history of rheumatic fever appeared 
too often to be accepted as a coincidence. It is presented so that individuals 
interested in radiographic interpretation may add their studies to mine. 
Personal communications to me would be appreciated and will be acknowl- 
edged. 

Hyperplasia of Periapical Bone 

It is necessary to distinguish hypercementosis from hyperplasias of the 
bone. The latter is a thickening of the bone trabeculations in the apical 
region as a result of irritation. The newly formed bone is more radiopaque 
than cementum and appears white in the radiograph. 

‘ig. 11 illustrates one type of bone hyperplasia which is a result of pulp 
irritation due to thermal shock. Teeth that have large metallic restorations, 
or in whieh recession of the gingival tissues has exposed the root surfaces, are 
primarily involved. Pollia has named this thermal hyperplasia of the bone. 
When the tooth is removed the hyperplastic .area remains (Fig. 11). 

Another type is a result of pulp necrosis and is shown in Fig. 12. The 
newly formed bone does not have the clean looking and white appearance of 
the first type but ean best be described as dirty looking and gray. This is 
called infectious hyperplasia of the bone, or condensing osteitis. 


Cementoma 


Also we must inelude, in our differential diagnosis, the calcified cemen- 
toma. This change in the alveolar bone is confined to the apex of the tooth 
and begins as a ecireumscribed radiolucent area (cementoblastoma) which is 
finally ealeified leaving a condensed area of cementum which is surrounded by 
1 radiolucent line (Fig. 13). 

The cause of cementoma is unknown, trauma being the only apparent 
factor. The lower anterior teeth are predominantly affected. In my ex- 
perience, examining hundreds of cases, it was found to occur predominantly 
In the Negro woman. 
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Fig. 11.—Thermal hyperplasia of the bone. 





Fig. 12.—Infectious hyperplasia of the bone. 








Fig. 13.—Calcified cementoma. 
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Summary 
Hypereementosis of two distinct types has been described on a basis of 
iographie study. The common type that cannot be differentiated from the 
‘inal cementum has been found associated with: (1) hypertrophic arthri- 
(2) traumatie occlusion; (3) Paget’s disease; (4) acromegaly. 
The second type, which in the radiograph appears more radiolucent than 
mentum, has been identified with a history of rheumatic fever. 
In the differential diagnosis we must exclude: (1) infective hyperplasia 
he bone (condensing osteitis); (2) thermal, hyperplasia of the bone; (3) 


ot 


cementoma. 
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SOLITARY (HEMORRHAGIC) CYST OF THE MANDIBLE 
CHARLES A. Waupron, D.D.S., M.S.D., St. Louis, Mo. 


EMORRHAGIC or traumatic bone cysts are one of the less common con- 
ditions which may confront the oral diagnostician. Nevertheless, it is 
important to consider this lesion in the differential diagnosis of radiolucent 
areas in the jawbones. Failure to recognize the true nature of a traumatic cyst 
may lead to unnecessarily radical surgery such as demonstrated in the case to 





be presented. 
The solitary bone cyst arising in an otherwise normal skeleton constitutes a 


well-known although uncommon entity. It is usually seen during childhood or 
adolescence and has a marked predilection for the metaphyseal region of certain 
long bones. Large series have been reported by Coley,” Jaffe and Lichtenstein,® 
and Geschickter and Copeland.‘ The upper portion of the humeral shaft is the 
area of involvement in about half of the reported cases. The shafts of the 
femur and tibia are the next most frequent sites. The jawbones were not 
mentioned in any of these series, although this is probably due to the nature of 
the clinical material observed by these authors. Relatively few cases of solitary 
cysts have been observed in the jawbones. Rushton’ in 1946 reported three 
eases involving the mandible and collected 19 cases from the literature. The 
following criteria were used by Rushton in accepting a diagnosis of solitary 
cyst: the cyst should be single, have no epithelial lining, and show no evidence 
of acute or prolonged infection; it should contain principally fluid and not 
soft tissue; the walls should be of bone; pathologie and clinical findings should 
be consistent with a diagnosis of solitary cyst. The age distribution of the 
patients in the cases collected by Rushton was similar to that reported for 
solitary cysts of the long bones. Nearly all of these cysts were located between 
the angle of the jaw and the canine tooth. Olech, Sicher, and Weinmann’ recently 
reported eight new cases and also reviewed the literature. Most of the 20 cases 
accepted from the literature by these authors had also beer cited in the article 
by Rushton. The age and site distribution of the lesions reported by Olech, 
Sicher, and Weinmann were generally similar to the cases reported in the 
literature, with the exception that the region of the mandibular symphysis 
was involved somewhat more frequently in their cases. 

The etiology and pathogenesis of the solitary bone cyst is obseure and 
controversial. Several theories have been advanced to explain the development 
of these lesions. The view that these cysts develop as a result of trauma has 
been widely accepted. This theory holds that the cyst develops as a result of an 


From the Department of Oral Pathology, Washington University School of Dentistry, 
St. Louis, Mo. 
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traosseous hematoma in an area of spongy bone containing hematopoietic 

arrow which is enclosed by a heavy compact cortical layer. Failure of 

ganization of the clot with its subsequent liquefaction results in formation of 

e eyst. Pommer’ believed that the hemorrhage became encapsulated. Trans- 

lation of fluid into the area results in further distention of the cyst causing 

sorption of the bone. According to Olech, Sicher, and Weinmann,* the 
« ucial point is the explanation of the failure of the clot to organize in the 
ial way. They postulate that a widespread hemorrhage in an area of red 
arrow with fragile vascular sinusoids leads to necrosis of many of the 
trabeculae in the spongiosa. Removal of these trabeculae and organization 
oi the elot is then severely retarded because of lack of reactive fibrous con- 
nective tissue on the surface facing the traumatic focus. To accomplish this, 
osteoclasts become differentiated on the opposite surface and remove the 
necrotic trabeculae by an undermining resorption. By the time the necrotic 
trabeculae are removed by this process, the original blood clot may have lique- 
fied. If so, organization of the area is impossible and the initial cyst is formed. 
Further expansion is the result of a progressive infiltrating edema due to a 
restriction of venous drainage. In other cases, it is believed that solitary cysts 
may result from degenerative processes in bone tumors or tumorlike lesions.* 
In view of the several theories proposed it may be logical to assume that all 
solitary eysts of bone do not have a common pathogenesis. 

Clinieally most solitary cysts present little or no subjective findings and 
are diagnosed only during radiographic examination for some other purpose or 
after pathologie fracture of the weakened bone. Thoma’® has recently noted 
a radiographie feature which he suggests may be of diagnostic significance in 
these large traumatic eysts. He refers to the peculiar ‘sealloped’’ shape 
of the cortical outline between the roots of the teeth. This is well illustrated 
on page 917 in his third edition of Oral Pathology. The radiographic findings 
in the ease to be presented are very similar. This feature is also present in the 
illustrations of Rushton’s eases. Most of the patients are able to give history 
of trauma to the affected bone. Upon exploration, the cavity may appear empty 
or contain a serosanguineous fluid. In other eases the cavity may contain a 
shreddy disintegrated blood clot. The bony wall of the cavity may be lined 
with a thin, indefinite membrane of vascular connective tissue containing 
numerous red blood cells and hemosiderin pigment. The lack of a definite 
fibrous eyst membrane differentiates this lesion from the more common odon- 
togenic cysts. 

Histologie descriptions of solitary cysts, especially those oceurring in the 
jaws, have been infrequently reported. Olech, Sicher, and Weinmann® obtained 
histologie material in four of their eight cases. The most prominent feature 
was the presence of undermining or tunneling resorption of the cortical bone 
characterized by greatly enlarged Haversian canals containing osteoclasts. 
Jaffe and Lichtenstein* also described the large vascular spaces containing 
osteoclasts in the cortical shell. The lining membrane, when present, is an 
indefinite loose vascular connective tissue containing numerous erythrocytes 
and hemosiderin pigment. The treatment of the solitary bone cyst is entirely 
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surgical. However, as Coley? points out, ‘‘There is no danger to life nor 
necessity for mutilating operation; the prognosis for life and limb is exeellent.’’ 
Evacuation of the cystic contents and curettage of the cavity usually result in 
prompt healing by granulation. 

The following case report demonstrates several points of unusual interest. 
Because of an unfortunate diagnostic error, a radical operation was performed 
resulting in an opportunity for detailed histologic examination of the entire 


eyst. 
Case Report 
A white girl, aged 11, had her lower left deciduous second molar extracted by her 
dentist on May 18, 1952. Two days later the patient developed swelling and tenderness 
over the left side of the mandib!e. She returned to her dentist who referred her to a 
Lateral jaw radiographs were taken and the parents were informed that the child 


physician. 
The patient was referred to a surgeon in St. Louis. She was 


had a tumor of the jaw. 
admitted to St. Louis Children’s Hospital ten days after the extraction of the tooth. Physical 
examination revealed a slight swelling and tenderness over the left side of the mandible. 





Fig. 1.—Lateral jaw radiograph showing extensive radiolucent area in left body and ramus 
with cortical expansion. 


A firm, raised area could be palpated over the middle third of the left ramus which felt 
Intraorally the left alveolar process was expanded. The extraction 
site appeared to be healing normally. There was no evidence of gingival ulceration or 
hyperplasia. Lateral jaw radiographs showed a large radiolucent area which extended from 
the premolar region to the coronoid notch. The body and ramus of the mandible were ex- 
panded, with thinning of the cortex. There was a suggestion of loculations within the cavity 
(Fig. 1). On the basis of the radiologic and clinical findings a preoperative diagnosis of 
ameloblastoma was made. An operation was performed on May 28, 1952, under endo- 
tracheal anesthesia. The lower left canine, premolars, and molars were extracted and 4 
hemiresection of the mandible with disarticulation was performed. The gross pathologic 
specimen consisted of six fragments of bone which when reconstructed consisted of the 
ramus and major portion of the body of the left side of the mandible. The body and 


continuous with the bone. 
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erior half of the ramus presented a large cystic cavity which was lined with a bloody 
sue. The cortex in the molar area was extremely thin, being only about 1 mm. wide on 
buccal and lingual surfaces. There was no gross evidence of any neoplastic process 

gs. 2 and 3). Deealcified sections were made through the mandible in several areas. 
Figs. 4 and 5 are lower power photomicrographs of cross sections of the mandible in the 
ntal and molar areas. In the molar area, the cortex is extremely thin and in areas com- 
pletely destroyed. In the mental area, large vascular channels may be seen in the intact 


Fig. 2. 





Fig. 3. 


Figs. 2 and 3.—Photographs of gross surgical specimen showing cystic destruction of medullary 
cavity and thinning of cortex. 


cortical plate. The inner surface of the cystic cavity was lined with a cellular edematous 
granulation tissue containing many erythrocytes and hemosiderin pigment. The surface 
of the bone facing the cystic cavity showed irregular notching resorption. Osteoclasts were 
oecasionally seen in these Howship’s lacunae. In some areas, osteoblasts were present along 
the inner surface with a minimal formation of osteoid tissue. Greatly enlarged Haversian 
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canals were present within the substance of the cortical plate. These cavities were filled 
with a loose connective tissue and contained dilated vessels and numerous osteoclasts. These 
showed evidence of active undermining resorption. Active periosteal bone formation was 
present on the outer surface (Figs. 6, 7, 8, and 9). The diagnosis rendered was hemorrhagic 
eyst of the mandible. 

Fig. 4. 








Fig. 5. 


. Fig. 4.—Low-power photomicrograph of cross section of mandible in the mental area. 
Note bed enlarged vascular spaces in the intact cortex. 

5.—Low-power photomicrograph of a cross section of the mandible in the first molar 
area. a the thinning of the cortex and periosteal new bone formation. 


This case is an excellent example of the danger of diagnosing a jaw lesion 
by elinieal and radiographic findings alone. If a biopsy had been performed, 
the true nature of the disease process would have become apparent. It 1s 
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easonable to believe that curettage and the possible use of bone chips would 
ave resulted in excellent regeneration of the involved area. The pathogenesis 
' this lesion is speculative because of the lack of a detailed early history. It is 
ither difficult to believe that the extraction of a deciduous tooth in all 11- 





Fig. 7. 





Fig. 6.—Photomicrograph showing hemorrhagic cystic contents and fragmentation of cor- 
tex (molar area). 


Fig. 7.—Higher magnification of same area, showing notching resorption of inner surface 
and periosteal new bone formation. 
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year-old child could have resulted in such a massive intraosseous hemorrhage. 


Also, the size of the defeet would appear inconsistent with the time interva! 


between extraction and operation. It is more likely that the patient received 











Fig. 9. 


Fig. 8.—Higher magnification of cortical area showing enlarged Haversian space in cor- 
tex with resorption on inner surface and new bone apposition on outer surface. 
9.—High magnification of an area of undermining resorption in cortex, showing 


7 


Fig. 
osteoclasts. 
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me injury to the mandible weeks or months prior to the extraction. In this 
spect it is interesting to note that in two of the three cases reported by Rushton 


o definite history of trauma could be elicited. 


Summary 
1. A ease of an extensive hemorrhagic cyst of the mandible is presented. 
2. The elinical and radiographic findings were interpreted by the surgeon 


; an ameloblastoma and radical operation was performed without previous 


psy. 


3. Histologic study of the resected mandible supports the theory that this 


esion results as a sequela of an intraosseous hematoma. Undermining resorp- 
on of the cortex appeared to be a major factor in enlargement of the cyst. 
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SKULL CLEANING WITH DERMESTID BEETLES 


C. E. Kuapper, A.B., M.A., Puo.D., BirmincHam, ALA. 


URING the last several years the Syrian hamster and the cotton rat have 

been used with increasing frequency for studying the etiology and con- 
trol of dental caries. One of the major difficulties associated with experi- 
mental caries investigations is the preparation of the skulls for microscopic 
examination of the teeth and supporting structures. Heretofore, this has been 
accomplished by manual labor supplemented by various chemical procedures. 
These techniques are time-consuming and in many instances result in serious 
damage to the specimens. In our laboratories, we have overcome these defi- 
ciencies by utilizing dermestid beetle colonies for skull cleaning. The pro- 
cedure is not original with us. Prior to 1947 it was in use in several labora- 
tories. * We began to develop our colony in 1949, and more recently have 
furnished several laboratories with beetles and instructions for their use.* It 
is our hope that the publication of this note will bring the timesaving device 
to the attention of other interested parties. 

We have found that a one gallon wide-mouthed glass jar is a most satis- 
factory container for the beetle colony. The center of the metal screw top is 
cut out and copper wire screen is soldered over the opening. About two 
inches of soft wood shavings are put in the bottom of the jar. The beetle 
colony may be established by placing a few adult beetles or larvae in the jar. 
A small amount of fresh meat is placed in the jar and serves as food for the 
beetles. Care must be exercised to see that meat does not accumulate. If 
more meat is left in the jar than the beetles can consume, it may become 
rancid and the colony will not prosper. After two or three weeks, the colony 
should be made up of a large number of beetles and larvae in various stages 
of development. At this stage it is ready to be used for cleaning the hamster 
skulls. 

The following technique is used for preparing the skulls. The animals are 
sacrificed and decapitated. The skin is removed from the head, and an identi- 
fication tag is fixed to the skull. Care must be exercised in labeling the skull. 
If the label becomes soaked with blood or tissue fluid, the beetles will eat it 
along with the flesh. In our laboratory, tags made from heavy eards labeled 
with India ink are used. These labels are fixed to the skull with small-sized 
skin clips. The prongs on these clips are forced through the inferior border 
of the orbit so that the closed elip encircles the zygomatic process. If the 
label is fixed in a position where it does not come in contact with the head, 





From the Department of Anatomy, University of Alabama, School of Dentistry. 
*Beetle larvae may be purchased from several biological supply houses including the 
General Biological Supply House, Chicago, IIl. 
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ere is little danger of it being destroyed by the beetles. The labels can be 
vated with paraffin or made from thin fiber sheet to further protect them 
rom the beetles. To give additional assurance of the identity of the skulls, 
ich is placed in a small wire basket. These baskets are made of hardware 
oth with a 4 inch mesh and are about 45 mm. square and 15 mm. deep. An 
lentification tag of thin aluminum is fixed by copper wires to the baskets. 
\\ither a glass marking ink or India ink is satisfactory for the labeling. The 
marking on the label is easily removed with a few strokes of sandpaper. 
About five or six of the baskets, each containing a skull, are simultane- 
isly introduced into the glass jar containing the beetle colony. If the colony 
is an active one, the skulls will be completely cleaned in approximately forty- 
eight hours. 

When an experiment is terminated, more animals may be sacrificed than 
can be accommodated in one beetle colony. The excess heads can be stored 
indefinitely in the freezing compartment of a refrigerator. Before the frozen 
heads are put into the beetle jar, they are placed in a drying oven maintained 
at about 50 to 60° C. for two to four hours. If the heads are thoroughly dried 
in this manner, they are much more attractive to the beetles and are more 
thoroughly cleaned than if they are left in a moist condition. After all the 
tissues have been eaten away from the bones, the specimens are soaked in a 
dilute solution of ammonium hydroxide (3 to 5 per cent). This treatment 
destroys the larvae which may be hidden in the small crevices of the skull and 
bleaches the bones to a pleasing white color. After six to twelve hours in this 
ammonia solution, the skulls are removed, rinsed in running water, and air- 
dried on blotting paper. 

Shipment of the beetles presents no particular problem. On several occa- 
sions we have sent them considerable distances. We have found that two 
dozen beetles can be transported in a 50 ¢.e. glass or plastic container approxi- 
mately half-filled with wood shavings and containing a small piece of fresh 
meat. Sealing of the container is permissible. 
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Endodontics 
YEASTLIKE MICROORGANISMS ISOLATED FROM ROOT CANALS 


Henry A. Barte.s, B.S., D.D.S., anp Maurice Bucusinper, B.S., D.D.S., 
New York, N. Y. 


HE use of antibiotics, first singly and later in combination, in the therapy 

of root canals, has resulted in an increase in the frequency with which yeast- 
like microorganisms are isolated from cultures of the root canals. Such myecolog- 
ical findings may be explained as follows: 


1. Bacterial species with the exception of a few resistant strains of 
microorganisms fall within the spectrum of the bacteriostatic or 
bactericidal potency of the antibiotic mixtures employed. 


2. Traces of such antibiotic mixtures carried on an absorbent point 
to a tube of broth medium have been found, as previously reported by 
us, to be sufficient to inhibit bacterial growth. Therefore the significance 
of negative bacterial cultures where highly potent antibiotic mixtures 
are used is doubtful unless adequate precautions are taken to destroy 
such residual traces of antibiotics. Unfortunately at this time there 
is no chemical agent known that renders the various antibioties inert 


in a medium. 
r . . . . . . € 
3. Yeastlike microorganisms are not sensitive to any of the anti- . 
bioties employed in root canal therapy such as penicillin, streptomycin, 
) 


aureomyein, terramycin, and chloromyeetin. 


4. Yeastlike microorganisms may be present in root canals in-sparse 
numbers when compared with the canal’s bacterial inhabitants. The 
latter if unrestrained may rapidly proliferate in a broth medium and 
overgrow the relatively few yeastlike organisms present. However, ir 
since antibiotics restrain bacterial growth, the few ‘‘yeasts’’ are af- 
forded a better opportunity for unimpeded growth. 


With the above facts in mind it was decided to culture 100 consecutive 








root canals prior to the use of any medicament to obtain data as to the Di 
frequency with which yeastlike microorganisms are present in the canals. al 
Since such terms as Candida, Monilia, yeasts and yeastlike microorganisms st 
have been used in dental and medical literature as an indiscriminate group- Ca 
heading under which to relegate yeastlike organisms, it was further decided to ar 
attempt to identify more specifically such fungi as were isolated from the canals. Ww 
We were fortunate in that the Department of Mycology, College of Physicians 

and Surgeons, Columbia University, Dr. R. W. Benham, Director, generously co 
agreed to cooperate in the identity of any such microorganisms isolated. eu 
Littman’s agar which is a selective medium for the growth of fungi was used. be 
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‘his medium eontains oxgall (1.5 per cent) and erystal violet (0.001 per cent) 
nd to this base, after it is melted and cooled to 50° C., 30 units of streptomycin 
, added per milliliter of medium. These ingredients inhibit bacterial growth 
ith the exception of a very few resistant strains, but fungi in most instances 
‘ow fairly vigorously. 

The teeth were isolated with the rubber dam, the cavities cleaned of decay 
nd then surface disinfected with either iodine or Zephiran prior to entering 
to the root eanals. Material from the canals was obtained on absorbent points 
noistened with broth which were then streaked across the agar surface of the 
ittman’s medium. The medium was observed during a ten-day period of in- 
ibation before being disearded as free of microbie growth. 


Results 
Yeastlike microorganisms were isolated from 18 of the 100 specimens 
collected from the root canals. Further identification by morphologic and 
cultural examination biochemical reactions and serologie tests, indicated that 
these 18 microorganisms could be classified as: 


Candida albicans 10 strains 
Candida mortifera 1 strain 
Candida gulliermondu 1 strain 
Candida krusei 2 strains 
Candida unidentified 2 strains 
Crytoeoceus Sp, group 1 2 strains 


In no instance were any of these yeastlike microorganisms found in pure 
culture in the root canals since bacteria were also present. However, other 
media sueh as brain heart infusion broth had to be employed for growth of 
bacteria sinee the Littman’s agar invariably inhibited the growth of bacterial 
species. In several instances two distinct species of yeastlike microorganisms 
were isolated from the same root canal. Clinically no specific symptoms were 
noted that would indieate whether or not yeastlike microorganisms were present 
in a root canal. 


Discussion 


Yeastlike microorganisms are continually gaining entrance to the mouth 
particularly by way of food. The majority of such microorganisms fortunately 
are saprophytes and relatively few find the environment of the oral cavity 
suitable for colonization. Some varieties of yeastlike microorganisms, however, 
can be isolated repeatedly from the mouth. They are found in carious lesions 
and also on the oral mucous membranes. The posterior portion of the tongue’ 
with its varied papillae is a particular site for their growth. 

Microorganisms are termed yeastlike because in some specimens of material 
collected from lesions they may be present only as budding yeast cells. When 
cultivated upon various media their structure varies, indicating that they 
belong in different groups. 
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The yeastlike microorganisms found most frequently in the oral cavity 
have been identified as yeasts, eryptococci, and candidas. The main character 
isties which differentiate these groups are briefly : 


1. Yeasts when suitably cultured reproduce by budding and form ascospores 
but no mycelium. 


2. Cryptocoeci reproduce by budding but do not form ascospores. No 
mycelium is formed. 


3. Candida (Monilia) reproduce by budding, but do not form ascospores. 
Mycelium is formed particularly when growth occurs semianaerobically below 
the surface of corn meal agar. 


Members of these various groups may be further classified according to 
their specific colony characteristics, their fermentative reactions in various 
carbohydrates, and their serologic traits. 

Among the yeastlike microorganisms isolated from root canals, the only 
species which is deemed of pathogenic significance is Candida albicans, the 
etiological agent of thrush; the remaining species are considered to be sapro- 
phytes. Knighton found Candida albicans in 23.9 per cent of 146 specimens 
obtained from the oral mucous membranes of normal mouths. He also found 
yeastlike microorganisms in 12 (24 per cent) samples of material collected from 
50 carious teeth. Further tests identified these microorganisms as Candida 
albicans, 9 strains (18 per cent); Candida krusei, 1 strain (2 per cent); Candida 
mortifera, 1 strain (2 per cent); Cryptococci, 0 strain (0 per cent); yeast, 1 
strain (2 per cent). 

Lilienthal states that the so-called ‘‘yeasts’’ found in the mouths of individ- 
uals in Australia are a mixed group represented mainly by species of Candida 
with the remaining species being either Cryptococci or true yeasts. He iden- 
tified 166 strains obtained from the mouths of normal individuals as Candida 
albicans, 118 strains (71 per cent); Candida krusei, 8 strains (4.8 per cent); 
yeasts, 27 strains (16 per cent). Lilienthal, commenting on a report by us of 
the isolation of Candida albicans from an infected root canal, stated that while 
infection of root canals occurs the frequency of the oceurrence of yeastlike 
organisms in root canals is unknown. 

Several statements have been presented in the dental literature during the 
past two years upon the isolation of these microorganisms from root canals. 
Seltzer and Bender claim that the only microorganisms resistant to chloromy- 
cetin-streptomycin endodontic therapy were fungi (Monilia) which were found 
in 20 per cent of their cases. No mention is made, however, of any attempt at 
further identification of the strains isolated by them. Grossman reports that a 
survey made at the Dental School, University of Pennsylvania, of Candida 
organisms recovered prior to the use of antibiotics in root canals showed an 
incidence of 1 per cent, while for the period during which antibiotics were 
used, the incidence beginning at 14 per cent rose to 19 per cent. Again no 
mention is made of species identification of the strains isolated. 
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Our results obtained with Littman’s selective medium indicate that yeast- 

-e microorganisms are present in root canals prior to the use of antibiotics in a 

vher incidence than was formerly suspected. Routine culture media favor 

eterial growth and since in the inoculum of material from root canals bacteria 

e far more numerous than yeastlike microorganisms, the latter were often 

ergrown. Since the advent of antibiotic therapy, the bacteria are inhibited or 
destroyed, facilitating the growth of the yeastlike microorganisms. 

While the yeastlike species isolated, with the exception of the Candida 
albicans, are considered as primarily saprophytic, yet now and then such species 
are isolated from the blood stream of individuals eventually succumbing to 
ceneralized infection. Such infections have been reported in dope addicts who 
inject themselves with unclean needles and syringes and also in some patients 
who have been maintained on prolonged antibiotic therapy. Concerning the 
potential pathogenic Candida albicans the following information should be of 
interest. Dr. L. R. Cahn has informed me of a patient who died of a systemic 
Candida albicans infection subsequent to the extraction of teeth. Recently one 
of us (H.A.B.) was confronted with a similar problem. A patient with a 
Candida albicans infection of the mouth and throat following a long period of 
penicillin and terramycin therapy had to have a number of badly decayed teeth 
extracted. The patient’s cheeks, gingivae, tongue, and teeth were swabbed 
generously with 5 per cent erystal violet and the teeth extracted, one or two 
each visit. Following extraction the sockets were saturated with gentian violet 
and the patient was given a 1 per cent gentian violet solution to use as a rinse 
three times a day. No infection resulted. 

A woman physician undergoing root canal therapy of an upper central 
incisor experienced pain when a dressing of streptomycin-penicillin-chloromycetin 
was sealed in the eanal by one of us (M.B.). The dressing was removed and 
the eanal left open. After three visits the tooth was no longer painful and a 
dressing was again sealed in the canal. At this time the patient developed a 
pericoronitis about a third molar and her husband, also a physician, administered 
penicillin intramuseularly. Within a few hours the central incisor became pain- 
ful, followed by swelling of the gingivae about the apex of the tooth. Pus 
obtained from the root eanal and a fistulous opening contained Candida albicans 
and a Streptococcus viridans. The canal was treated with formocresol and 
monochlorphenol. Three negative cultures have been obtained in the past 
several weeks and the tooth is again quiescent. 

It seems to us, therefore, that since so little is known concerning the role 
of yeastlike microorganisms as potential invaders of tissue and blood stream, 
the duty of the dentist is to insure that all root canals prior to filling are 
mechanically cleansed of all debris and treated with an adequate chemical agent 
to destroy such microorganisms. 

Grossman has taken cognizance of the fact that mixtures of antibiotics are 
ineffective toward yeastlike microorganisms and has added sodium caprylate 
to his polyantibiotie mixture as a chemical agent to destroy these fungi. In 
two of ten instances where this combination was used by us Candida albicans 
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was isolated from root canals. Grossman suspects that where such microorgan- 
isms are recovered from canals after treatment with sodium caprylate it is duc 
invariably to leakage of the cavity seal. When yeastlike microorganisms are 
present in root canals one of us (H.A.B.) prefers to use formocresol for their 
eradication while the other (M.B.) prefers Zephiran 1:100. Osserman employ 


7 per cent iodine for this purpose. 


Summary 
Yeastlike microorganisms were isolated from 18 of 100 consecutive root 
canals prior to the use of antibiotics. These strains were identified as species of 
Candida and Cryptococci. Their possible significance in root canals and means 
for their eradication are discussed. 


We wish to thank Mrs. P. M. McCormack, Department of Mycology, for her technical 
assistance in the identification of the yeastlike microorganisms. 
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Professi: :al News Items 


Theodor Blum Oral Surgery Award 


On October 28 a dinner was given honoring Dr. Theodor Blum. 
hundred friends and colleagues who established a fund for an annual award in oral 
surgery. The award to be known as the “Theodor Blum Oral Surgery Award” is to be 
to a senior student of the School of Dentistry of the University of Pennsylvania, 
Dr. Blum’s Alma Mater. The award was accepted by Dean Lester W. Burket at the 


It was attended by 


dinner. 


Tufts College Dental School, Division of Graduate and Postgraduate Studies 
The courses in periodontology listed below will be presented at Tufts College Dental 


School throughout the academic year of 1953-1954: 


DPG. 602—Participation Course in Periodontology 
Monday through Friday 
April 12 to 16, 1954 
Tuition, $150 Class limited to twelve 
Dr. Irving Glickman and staff 
DPG. 603—Kirkland Gingivectomy Technique 
Monday through Friday 
May 17 to 21, 1954 
Tuition, $125 Class limited to twelve 
Dr. Olin Kirkland 
DPG. 604—Occlusal Equilibration 
Each Monday for five weeks from Jan. 11 to Feb. 8, 1954 
Tuition, $150 Class limited to 12 
Dr. Edward T. Fischer 


(pplication and further information may be obtained by writing the Director, 
Division of Graduate and Postgraduate Studies, Tufts College Dental School, 136 Harrison 


Ave., Boston 11, Mass. 


Ohio State University, College of Dentistry 
The following postgraduate courses in dentistry will be presented from January, 


1954, to June, 1954: 


Anatomy of the Head and Neck June 7-11 Dr. Linden F. Edwards 
Children’s Dentistry February 8-12 Dr. Lyle 8S. Pettit 
Clinieal Oral Pathology and Diagnosis April 26-30 Dr. H. B. G. Rebinses 
Crown and Bridge March 29-April 2 Dr. Frank C. Starr 
Endodonties March 8-12 Dr. J. Henry Kaiser 
25-29 
Full Denture Prosthesis ‘May 1014 Dr. Carl O. Boucher 
General Anesthesia April 12-16 Dr. Morgan L. Allison 
February 15-19 ; 
Oral Surgery y April 5 Dr. Morgan L. Allison 
Partial De > 3 {January 18-22 * 
artial Denture Prosthesis )May 17-21 Dr. Victor L. Steffel 
Periodonties {March 1-5 i e 
me )May 3-7 Dr. John R. Wilson 
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Each course is given for five consecutive days, Monday through Friday, and the 
enrollment is limited to approximately ten in each class. The fee for each course is $50 
with the exception of Oral Surgery and Endodontics for which a fee of $100 is charged. 

Further information and application may be secured from Dr. Hamilton B, 4G. 
Robinson, Associate Dean, Postgraduate Division, College of Dentistry, Ohio State Uni- 
versity, Columbus 10, Ohio. 










Twentieth Anniversary of the International Congress of Dental Science 


The Association of Licenciés et Dentistes Universitaires de Belgique is organizing 
an international congress to commemorate the twenty-fifth anniversary of the creation of 
the academic degree of Licencié en Science Dentaire and the twentieth anniversary of the 








Association. 
The Congress will be presided over by Dr. F. Noterman of Brussels. It will be held 

at the Casino de Knocke-Albert-Plage from May 26 to 31, 1954. 

For all information address the president, 141, Avenue Carton de Wiart, Bruxelles, 












Western Reserve University 


The School of Dentistry at Western Reserve University, Cleveland, Ohio, will begin 
its postgraduate offerings Jan. 7, 1954, with an eight-week program in pedodontics. In- 
cluded in the refresher work will be lecture and discussion sessions, clinical experience, 
and individual instruction in the students’ offices. 

Enrollment in the refresher course will be limited to 12 persons. The fee will be 
$75. Inquiries are being handled by the Registrar, School of Dentistry, Western Reserve 
University, Cleveland 6, Ohio. 
















Residency and Internship in Oral Surgery 


The University of Louisville School of Dentistry, in cooperation with the Louis- 
ville and Jefferson County Board of Health and Louisville General Hospital, offer an 

























internship and residency in Oral Surgery. — 
The position of resident is open only to trainees who have had an internship in an 

approved hospital. —_—— 
Selection is made in the second month of each year for the position which opens 

July 1. 
Applications should be mailed directly to Office of the Dean, University of Louisville 

School of Dentistry, 129 East Broadway, Louisville 2, Ky. 

First District Dental Society 

The First District Dental Society announces ‘‘Occupational Oral Health in General The M: 

Dentistry and Public Health,’’ to be held Friday, Jan. 22, 1954, at the Hotel Statler, New tir 

York, N. Y. Ri 
The following subjects will be discussed: Sy 
1. The Industrial Physician Looks at Oral Health. Th 
2. Dental Services in Industry and Public Health. lidheson 
3. The Preplacement Dental Examination. This m 
4. Oral Health of Industrial Employees. ni . 
5. Dental Services at the Corning Glass Works. ae 
6. Industrial Dental Programs and the Prepayment Principle. ‘ — T h 
Members of the health professions are cordially invited to attend all sessions. Admission eu 

is free. For registration forms write to Public Health Workshop, First District Dental — he 

Te di 









Society, Hotel Statler, New York 1, N. Y. 
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Abstracts 


of Current Literature 


ANESTHESIOLOGY 


The Mandibular Injection. A Clinical Roentgenological Investigation. (Mandibularinjek- 
tionen med sirskild hinsyn till ‘‘Xylocain’’ som lokalanistetikum. En Klinisk, 
Réntgenologisk Undersékning.) Sten Ekmanner and Herbert Persson. Sirtryck ur 
Svensk Tandl. Tidskr, 5: 428, 1951. ‘i 


The employing of radiographs is advocated by the author for the experimental estab- 
lishment of the position of the point of the needle in relation to the tip of the lingula. 
This makes possible a comparative examination of the clinical results of a specific tech- 
nique, 

The investigation showed that a correctly made injection, i.e., with the point of the 
needle in contact with the bone within a radius of 5 mm, from the tip of the lingula, pro- 
duces satisfactory effect in 95 per cent of all cases. Various explanations for the cases 
more difficult to anesthetize are offered. 
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A Suggested Technique for Mandibular Injection 


To detemine the height of needle insertion, the coronoid notch is used as a point 
of orientation. Contrary to the commonly advocated average values for the height this 
seems to correspond very well to the great variation in position of the tip of the lingula, 
which varies from 22 mm. above to about 5 mm, below the mandibular occlusal plane, This 
anatomical landmark is furthermore not influenced by a more or less edentulous mandible 
where the plane of occlusion first must be imagined and the point of insertion determined 
in relation to this imaginary plane. In this investigation the coronoid notch guided cor- 
rectly in 87 per cent, wrong in 7 per cent, and was impalpable in 6 per cent of the cases. 

The point of insertion of the needle should be in the pterygotemporal depression im- 
mediately lateral to the plica pterygomandibulare, where the buccal pad coincides with 
the coronoid notch. The apex of the buccal pad constitutes the point of insertion of the 
needle. 

Direction of Insertion The syringe is directed from the opposite corner of the mouth 
parallel to the mandibular plane of occlusion. If the point of insertion is normal or high, 
the needle point reaches the suleus by way of the pterygomandibular space. If the point 
of insertion is low or extremely low, the syringe is directed at an angle to the plane of oc- 
clusion. When the point of the needle encounters bone, the syringe is brought parallel to 
the injection side, the needle being permitted to glide along the bone into sulcus. 

The Distance of Insertion.—The variations determined by this investigation range be- 
tween 13 and 25 mm. Twenty-five millimeters is regarded as the maximum distance. 
At a normal or high point of insertion, the distance is established when the point 
of the needle contacts bone. At a low or extremely low point of insertion, the distance 
is more difficult to determine since the point of the needle must be directed along the bone. 
The safety knob on the needle and the posterior part of the ascending ramus will prevent 


the needle from being inserted too far, K. H. T. 


ORAL PATHOLOGY 





Cylindroma in Nose and Sinuses. Robert 8. Pollack. Arch. Otolaryng. 55: 210, February, 
1952. 


Cylindromas are malignant tumors which occur wherever salivary or mucous glands 
are found. They are frequently called adenoid cystic basal cell carcinoma, adenomyo- 





epithelioma and cellular mixed tumor. 
Case Report 


‘‘Case 1—R. C., a 33 year old, white, American-born housewife, noted the onset of 
numbness over the left cheek five years before her first visit, on Dec. 30, 1949. As this 
symptom slowly progressed, she began to have difficulty in opening her mouth, Thorough 
neurological investigation yielded no obvious cause for her symptoms. Several upper and 
lower teeth were extracted, without relief. Roentgenograms of the sinuses at that time 
showed only a thickened membrane of the left antrum. 

‘‘Two years later she first described pain beneath and behind the left orbit, with 
occasional attacks of blurred vision in the left eye. Trismus increased, and she began to 
notice a slight serosanguineous discharge from the left nares. She began to have pain in 
front and behind the left ear. Sinus roentgenograms were repeated in October, 1949, five 
years after the onset of her first symptoms, They revealed destruction of the posterior, 
medial, and superior walls of the left antrum. A biopsy specimen was taken, which 
revealed adenocarcinoma, basal glandular pattern (cylindroma). 

‘©When the patient was first seen, on Dec. 30, 1949, physical examination revealed 
slight proptosis of the left eye. The left pupil was dilated more than the right, but extra- 
ocular movements were unremarkable. The skin over the left cheek was dull to touch 
and showed slight redness and fullness. There were induration and swelling in the pre 
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aur cular area, Trismus was moderately advanced, the space between the central incisor 
teet measuring 1.5 em. at maximum extension. Mirror examination of the nasopharynx 
led a 2-em., smooth bulge along the left lateral wall partially blocking the orifice 

e Eustachian tube. There were no significantly enlarged neck nodes. Eye consulta- 
tion revealed normal fundi, Chest roentgenograms showed no metastasis. 

‘On Jan. 13, 1950, a bilateral external carotid ligation and total resection of the 
left maxilla were performed. A cheek-flap approach was used by splitting the upper lip 
in tie mid-line, extending the incision paranasally and infraorbitally, and retracting the 
chee laterally to expose the entire underlying maxilla. 

‘The operative findings revealed a very extensive, infiltrative tumor which invaded 
the pterygomaxillary space, the capsule of the temporomandibular joint, and all walls of 
the maxillary sinus, The tumor had eroded the floor of the orbit and extended medially 
and superiorly into the anterior fossa of the skull. 

‘‘The maxillary and ethmoid sinuses were removed, the pterygoid muscles were re- 
sected, the coronoid process of the mandible and the posterior pterygoid plate divided and 
removed along with the capsule of the temporomandibular joint, which gave marked relief 
of trismus. Because of the apparent hopelessness of the condition, and because of the 
extent of cancer within the orbit, an exenteration was not performed. A split-thickness 
skin graft was placed over the operative defect, lining the raw inner surface of the cheek 
and the floor of the orbit as well. The wound edges were approximated. Postoperative 
convalescence was uneventful, and a dental prosthesis was made within four weeks to 
fill the defect in the hard palate on the resected side. 

‘‘She was given 25 x-ray treatments in 34 days after complete healing had taken 
place. The dosage was as follows: 400 kv. with a half-value layer of 4.5 mm. Cu; 3,075 r 
in air to a left anterior facial field measuring 4.5 by 5 em.; 2,900 r in air to a left lateral 
facial field measuring 8 by 8 em.; calculated tumor dose at 4 em. was 5,061 r. 

‘‘The patient enjoyed good health with no morbidity and excellent palliation until 
January, 1951, exactly one year after operation, At this time the left eye, which had 
given her no trouble postoperatively, suddenly became markedly proptosed. There was 
still no gross evidence of residual cancer within the operative site, and a chest roentgeno- 
gram at this time showed no metastasis. On Jan. 11, an exenteration of the orbital con- 
tents was performed, and postoperatively she received the following x-ray treatments to 
the orbital area: 200 kv. with a half-value layer of 1 mm. Cu; 50 em. target-skin distance; 
200 r daily, alternated through a 10 by 10 em. lateral port and an 8 by 6 em. anterior port 
for a total of 1,900 r and 2,000 r (air) dose to each port was 3,400 r, and the minimum 
tumor dose was 3,500 r. Other factors were the following: 200 kvp. 0.33 mm. Cu, 1 mm. 
Al filtration, target-skin distance 50 em., and half-value layer 0.95 mm. Cu. 

‘‘An amazing clinical improvement followed this course of treatment, so much so 
that doubt was cast on the original diagnosis. In the ensuing weeks, the node in the left 
of the neck disappeared, complete eye function returned, and the lung involvement, in- 
stead of progressing, respectively. She remained well until March, 1951, at which time 
she began to complain of severe pain in the cervical spine. Roentgenograms of the spine 
showed no metastasis, but the lungs revealed multiple small densities which can be inter- 
preted only as metastatic cancer. The course since then has been progressively downhill, 
so that at the present time (August, 1951) her death is imminent from widespread cancer 
metastasis to both skeleton and soft tissues.’’ tT. 3%; 


Tuberculosis in the Wall of a Branchiogenic Cyst. (Tuberculose der Wand einer branchio- 
genen Cyste.) K. Ungerecht. Arch f. Hals-Nasen-Ohrenkrankh. 160: 424, 1952. 


It is not always easy to diagnose a cyst by its topographical location in the neck. 
Not all lateral eysts of the neck are necessarily of branchiogenic nature. Some are 
derived from the thymopharyngeal duct. The swelling may be merely an enlarged lymph 
node, 
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The author reports the case of a true branchiogenic cyst of the neck, the wall of 
which showed a tubercular change. Since a tubercular lymph node was found adjacent 
to it, it was felt that the infection occurred by way of the lymphatics. E. P. 8, 


The Effect of Orthodontic Cement on Tooth Enamel. A. R. Docking, M.Sc., Joan A. Don- 
nison, C. R. Newbury, and E. Storey, Australian J. Dent. 57: 148, 1953. 


Conclusions 


‘Except when abnormally thin mixes were used orthodontic cements did not attack 
the natural surface of sound tooth enamel]. Cements with a consistency of 0.5 Gm./ml. 
showed definite evidence of decalcification, but this very thin mixture would be useless in 
practice as it sets very slowly if at all, With a 1.0 Gm./ml. mixture the surface was af- 
fected to such an extent that strong adsorption of dyes such as methyl violet was ob- 
served although no difference in the enamel could be detected by other means (unless the 
surface had been previously damaged by grinding). 

‘The dye adsorption technique may be a useful method for detecting the process 
of acid decalcification in its very early stages and further work in this direction is con- 
templated. 

‘Tf the alteration in appearance of enamel occasionally reported by orthodontists is 
due not to the use of mixtures that are too thin it may be due to some idiosyncrasy of 
the patient which has not been observed in the teeth used in this investigation. In this 
connection the suggestions of Bodecker! are relevant; in commenting on a paper by Gross? 
he felt that the variable factor in etching under bands was possibly the enamel itself, and 
urged that observations be made in orthodontic clinics correlating the degree of etching 
with caries susceptibility. Of course, if any correlation was found it would have to be 
shown by tests of various durations whether the etching was due to sensitivity to the 
cement or to the breakdown of the cement itself in the environment associated with caries. 

‘‘The possibility of leakage under bands and subsequent decalcification by the usual 
incipient carious processes should not be overlooked. Physical breakdown, such as crack- 
ing or separation from the tooth surface, may result from repeated thermal variations or 
masticatory forces. Bacterial activity resulting in acid attack on the enamel or on the 
cement is another factor for it appears that the presence of orthodontic appliances in pa- 
tients tends to increase their lactobacillus count. 

‘‘Tf the etching of enamel does ever occur through the action of cements it is most 
likely to take place during setting when the acidity is high, whereas the reported examples 
of enamel attack seem to apply chiefly to bands which have been left on the teeth for long 
periods. This also suggests the possibility of leakage or penetration through the cement, 
particularly if a thin mix had been used to fix the band. What is required in orthodontics 
is a neutral cement which is resistant to attack under oral conditions and which will strip 
cleanly from the enamel on removal of che band.’’ 
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ORAL MEDICINE 
The Etiology of Aspirin Bleeding. J. Maclean Smith and John Mackinnon, Lancet 261: 
569, 1951. 


It is well known that aspirin or salicylates in toxie doses will produce purpura and 
hemorrhage. This bleeding is attributed to a combination of prothrombinopenia and i- 
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erea-cd capillary fragility and can be prevented with vitamin K. The authors present in 
deta'! a ease of hemorrhage following a tooth extraction, shown clinically and by labora- 
tory tests to have been due definitely to aspirin administration. T. J.C. 


Hairy Tongue. Report of a Case Following the Use of Aureomycin Ointment, F. Ronchese 
und A, B, Kern. Arch. Dermat. & Syph. 67: 473, May, 1953. 


(he hairy tongue is a benign disease entity of somewhat bizarre nature. Char- 
acterized by an overgrowth of the epidermis of the filiform papillae, particularly in the 
triangular area anterior to the circumvallate papillae, the filamentous proliferation pro- 
duces an appearance which has been likened to ‘‘the hair of a dog dampened by water.’’ 
The color is frequently black, but shades of brown, yellow, blue, and green have been described. 

In most instances the condition is asymptomatic, the patient complaining only of 
the appearance of the tongue. In some cases, however, a sickening taste and pain have 
been described as occurring in the introspective person. Certain patients have been an- 
noyed by tickling sensations or gagging produced by the elongated papillae. 


Report of a Case 


‘“G, W., a 52 year old white man, began the application of aureomycin ointment 
over the vermilion portion of the lower lip in March, 1952. It had been prescribed to aid 
in the healing of an area of superficial crusting in the center of the lip which had pre- 
viously been subjected to a y-excision for squamous cell carcinoma, Shortly after use of 
the ointment was started the patient noticed that the entire dorsum of the tongue became 
black. Despite this, he continued to apply the ointment to the lip three times a day. On 
May 13, he became aware of a growth on the posterior part of the tongue and, because of 
this, discontinued application of the ointment. During the following week the black color 
disappeared from all the tongue, with the exception of that in the new growth, which 
remained unchanged. 

‘When seen on May 20, he said that he had not used mouthwashes, astringents, or 
medications other than the aureomycin ointment. He stated that he smoked less than one 
package of cigarettes a day. There had been no symptoms, except for an occasional tick- 
ling sensation in the throat, which he attributed to the growth on the tongue. Examina- 
tion revealed a brownish-black elevated mass in the center of the dorsum of the tongue 
extending anteriorly from the triangle formed by the circumvallate papillae. The mass 
was made up of dark hair-like processes which arose from a lighter, whitish area. It was 
considered typical of hairy tongue. 

‘Most of the tumor was curetted off, and a 2% aqueous solution of methylrosaniline 
chloride (gentian violet) was applied to the area. Direct microscopic examination of some 
of the curettings in potassium hydroxide failed to reveal fungi, However, a planting on 
Sabouraud’s medium produced a growth of Candida, The patient was instructed to apply 
the solution of methylrosaniline chloride to the tongue twice a day, and when he was seen 
two weeks later there was no evidence of hairy tongue. He was examined periodically 
during the following two months, and there has been no recurrence despite the use of vari- 
ous other ointments, including bacitracin ointment on the lip.’’ T. J.C. 


Ulcerative Stomatitis. G. C. Wells. Arch. Dermat. & Syph. 67: 528, May, 1953. 


‘‘The occupation of Mr. H. C. H., aged 33, is that of butcher. 

‘‘This man has had soreness in the mouth since January, 1952. When this trouble 
started he was being treated for hyperthyroidism with potassium iodide. 

‘‘During the last three months he has been treated with penicillin and chlorampheni- 
col (Chloromycetin) systemically, and with methylrosaniline chloride (gentian violet), 
aureomycin and terramycin mouthwashes, and with local anesthetic preparations for the 
soreness in the mouth. There has been a steady progression of the mouth ulceration, and 
he feels that nothing has done him any good. 
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‘*There is extensive superficial ulceration on the tongue, lips, buccal mucosa, snd 
palate, and the process extends down to the glottis. There is much ragged epithelium, 
and some of the areas are purulent. There is moderate lymphadenopathy of the neck, 

‘*Cultures from the mouth have grown hemolytic streptococci and hemolytic stapliy- 
lococci. No Candida was seen in potassium hydroxide preparations. Smears from the buc- 
cal mucosa showed numerous epithelial cells and pus cells, but no Tezanck cells. 

‘Chest x-rays show apical shadows, probably old scarring. 

‘“The blood cell count was normal. The Kahn test was negative.’’ 


Discussion 


‘*Dr. Adolph Rostenberg, Jr.: Many possibilities have been thought of from a bae- 
teriological standpoint. I should merely like to suggest the possibility of a viral origin, 
even though the case does not particularly resemble a viral infection. 

‘*Another possible cause would be that this man is sensitive to the food or to an 
amalgam or that some other dental source provides continuous irritation. These are only 
speculations for which there is no evidence. 

‘*Dr. Paul Weichselbaum: This patient was followed for approximately one month 
at the University of Illinois Dispensary. We could find nothing of significance mycolog- 
ically or bacteriologically. 

‘*He was referred to Dr. Maury Massler of our Dental Therapeutics Department, Dr. 
Massler has collected six cases of this particular malady to date, and he says that they 
all follow a definite pattern. They all have a sudden onset, are exceedingly chronic, and 
subside without treatment. Dr. Massler has done virus studies, but can offer no help as 
to the etiology. 

‘‘This patient had some amelioration of symptoms for several weeks after the use 
of aureomycin mouthwash. Then he experienced a recurrence of the ulcers, with severe 
pain. Dr. Massler has titled this disease desquamative gingivitis. 

‘“‘Dr. H, H. Rodin, South Bend, Ind.: In addition to the usual precipitating factors 
of the viral ulcerative stomatitis such as food allergy, drugs, and infection, one should also 
consider the possibility of an ulcerative colitis. Recently we had the opportunity to observe 
such a case in which the aphthous stomatitis was the only objective symptom. 

‘*Dr. George C. Wells (by invitation): I am very grateful to the discussers for their 
helpful suggestions. I might say that the consensus at the University of Chicago was in 
favor of pemphigus because of the rather ragged epithelium and because the man himself 
said he had seen bullae in the mouth. However, I am not altogether in agreement. I cer- 
tainly could find no pemphigus cells in the smear, but I still find smears from the mouth 
difficult to interpret in regard to pemphigus, 

‘‘This man is extremely neurotic and very difficult to help. He takes a great interest 
in his disease, and I wondered if he were using anything to produce fresh lesions. How- 


ever, the lesions extend down as far as the arytenoids, and this makes artefact unlikely.”’ 
T. dC. 


Failure of Smallpox Vaccine in Treatment of Recurrent Aphthous Stomatitis. A. H. 
Kutscher, 8S. L, Lane, and E. V. Zegarelli. Arch. Dermat. & Syph. 68: 212, August, 
1953. 

Although a viral etiology has been suggested for recurrent aphthous stomatitis, most 
investigators have not been able to isolate a virus from recurrent aphthous lesions. Some 
investigators, however, have reported that patients with recurrent aphthous stomatitis 
were benefited by vaccination with smallpox vaccine and particularly by the use of intra- 
dermal injections of smallpox vaccine, This study was attempted in an effort to cor 
roborate the latter positive findings. 

Each patient presented had a history of recurrent aphthous stomatitis of at least 
one year’s duration (many much longer) and had been observed for a prolonged period 
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dur'ng the course of placebo and other unsuccessful therapy. In no case was any evidence 
of .-companying skin lesions noted. 

Five intradermal injections of smallpox vaccine were administered to each of the 12 
its (four men and eight women, aged 27 to 81) with recurrent aphthous stomatitis 
in the following manner: On the first visit the contents of one-half of one capillary tube 


of vaccine was mixed with 0.5 ¢.c. of sterile saline and injected intradermally; at the 
second visit, one week later, the full contents of one vaccine tube was mixed with 0.5 c.c. 
of rile saline and injected intradermally; at subsequent weekly intervals the contents 
of two eapillary tubes, then three capillary tubes, and finally four capillary tubes were 


diluted with sterile saline to make up 0.5 ¢.c. of solution and injected intradermally. 

Of the 12 patients studied, none has remained permanently free of lesions following 
therapy. The severity, number, frequency, and duration of the lesions were neither favor- 
ably nor adversely affected permanently in any case by smallpox vaccine therapy. 

T. J.C. 


Angular Stomatitis Treated with Silicote Ointment, A. J. Reiches. Arch. Dermat. & Syph. 
68: 336, September, 1953. 


‘‘The treatment of pseudoariboflavinotie angular stomatitis depends on the finding 
and discontinuance of primary irritants and sensitizing substances. If antibiotics are be- 
ing used, the transitory angular stomatitis usually clears soon after use of the antibiotic 
is stopped. However, conditions occurring as a result of dental malocclusions, poor-fitting 
dentures, or of other chronic traumatic origin are often difficult to treat. Corrections of 
maloeclusions and of artificial dentures and the protection of the irritated area from 
saliva are not easily obtained. 

‘‘Results for 13 patients who had angular stomatitis not caused by ariboflavinosis 
are herein reported. For these patients I have found the use of Silocote ointment (an 
ointment compounded of 30% silicone oils in a petrolatum base) containing 3% boric acid 
or 2% ammoniated mercury very practical, Five of the patients had ill-fitting dentures. 
Consistent results were obtained on the other eight, whose conditions were healed after 
three to eight days of this local treatment. Among the five patients with the ill-fitting 
dentures as an obvious cause, four had comparatively good results, but one had a recur- 
rence one week after discontinuance of treatment but promptly responded again to Silicote 
ointment. ’’ T.J.C. 


Chronic Discoid Lupus Erythematosus. E. L. Glicksberg. Arch. Dermat. & Syph. 68: 341, 
September, 1943. 


‘‘In May, 1952, M. F., a white woman aged 33, first noticed the appearance of a circu- 
lar, raised lesion in the left maxillary area. It was purplish and swollen and had a red 
border, In December, 1952, her left ear lobe became swollen, red, and distended. This 
lasted for about a week and is now subsiding. 

‘‘The patient had a ‘nervous breakdown’ in 1944. She had one miscarriage at the 
l0th week of pregnancy in 1949, From April to November, 1949, the patient had a mod- 
erately severe seborrheic dermatitis of the scalp and groin. 

‘‘The general physical condition is normal. Cutaneous examination reveals a circu- 
lar, superficial, papular inflammatory lesion in the left maxillary area. It has an erythem- 
atous, indurated border and is clearing in the center, with atrophy. No crusts are pres- 
ent, The left ear lobe is slightly edematous, 

‘‘The hemogram and urine were normal, A roentgenogram of the chest was normal. 
Serologic tests of the blood were negative. 

‘Histologic examination of a biopsy specimen was reported as follows: ‘A moderate 
amount of hyperkeratosis is seen throughout the section. In areas this process is found 
in dilated follicular orifices. The remainder of the epidermis is slightly atrophic, with the 
rete pegs effaced for the most part. There is mild hyperpigmentation of the basal-cell 
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layer. The papillary layer of the corium is the seat of moderate parenchymatous edema, 
A sparse focal infiltrate is seen in this area, limited to the perivascular regions. This is 


composed almost entirely of lymphocytes. 
‘¢ The blood vessels show considerable dilatation of the lamina, with no change, how- 


ever, in the vessel walls. 

‘¢ “Tn the midcorium a similar focal infiltrate is found surrounding the vessels, as well 
as the adenxa. The entire midcorium is the seat of edema, both interstitial and paren- 
chymatous, with the blood-vessel lumina markedly dilated. The findings are compatible 
with those of early chronic discoid lupus erythematosus. ’ 


‘‘Treatment has consisted of four injections of bismuth subsalicylate, and the lesion 


is gradually subsiding.’’ T. J.C, 


The Effect of Throat Disinfectants on the Mouth Flora, (Zur Beeinflussung der Mundfiora 
durch Rachendesinfections-mittel.) E. V. Wasielewski and G. Gillisen. Ztschr. f. 


Laryng. Rhin., Otol. 9: 443, 1952. 


Dental and parodontal diseases present definite bacteriologic findings with a pre- 
dominance of the anaerobes, the staphylococci and streptococci, proteus, and representatives 
of the coli group. In caries on the other hand one finds principally aciduric organisms, 

The authors have tested various disinfectants and have found the following factors 


important: 


1. Prolonged disinfection combined with minimal irritation. 

2. Astringent properties for the condensation of possible mucous membrane defects 
to exclude the entrance of bacteria, 

3. Promotion of local hyperemia to activate normal defense. 

4. Amelioration of symptoms through anesthetic properties. 

5. Power to stimulate granulations. 


The use of penicillin promotes the rapid development of penicillin-resistant bacteria, 
and is associated with the danger of sensitization. With tyrothricin allergic reactions do 
not occur, because of its great molecular weight, which prevents absorption, and the devel- 
opment of resistance to it is unknown. Tyrothrycin has the same spectrum as penicillin 
and promotes granulations well. Inspirol containing this drug eliminates 63 per cent of the 
oral organisms. It is especially effective against staphylococci and streptococci, less 
against lactobacilli. As in case of penicillin it is not effective against the coli group. 
Gingivit produces a total reduction of 60 per cent, with complete elimination of staphylococci 
on the second day. However, prolonged use of this drug causes mild irritation wherefore 


it is not suitable for acute cases. Odol, which desinfects 17 to 35 per cent is effective 


against lactobacilli. E. P.8. 
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PSEUDO GIANT CELL TUMOR (REPARATIVE GRANULOMA) OF 
THE JAW 


OMMANDER WILLIAM UMIKER, MepicaL Corps, UNITED StaTES NAvy, AND 
COMMANDER Roger G. Gerry, DENTAL Corps, UNrTEp States NAvy 


AFFE! has defined a giant cell tumor as “a neoplasm of a definite kind, 
] arising apparently from the undifferentiated supporting connective tissue 
of the marrow and clearly delimitable on the basis of its cytologic details.” 
Essentially, these cytologic details relate to a vascularized network of truly 
neoplastic stromal cells and multinucleated giant cells. The architecture and 
cytomorphologie features of these tumors will be elucidated in more detail 
later. If these rigid criteria are adhered to, it can be stated that the giant 
cell tumor is a true neoplasm which is progressive and which cannot be 
arrested without the institution of vigorous treatment.2, Numerous authors 
have indicated a need for more careful interpretation of bony lesions which 
exhibit a combination of spindle-shaped cells and giant cells.» ** Using 
stricter classification, Jaffe and his co-workers! discarded about one-half of 
their previously diagnosed giant cell tumors. Aegerter® has indicated that 
nonneoplastie conditions including eosinophilic granuloma, solitary bone cyst, 
and fibrous dysplasia may be misdiagnosed as giant cell tumors. 

A jaw lesion which had been designated as giant cell reparative granuloma 
by Jaffe’ may be regarded as another pseudo-giant cell tumor which warrants 
separation from the true giant cell tumor group. It is the purpose of this 
article to present two such eases and to discuss their differentiation from other 
lesions of the jaw, particularly giant cell tumor. 


Case Reports 


Case 1.—An afrebrile 7-year-old white girl was admitted on June 4, 1951, because of 
swelling of the lower jaw of eight weeks’ duration. No definite history of trauma was 
elicited. Shortly after onset of the swelling, both mandibular deciduous molars had been 
extracted and subsequent radiographs had disclosed a mandibular lesion from which a 
biopsy specimen had been taken. The pathologic diagnosis was giant cell tumor of the 
mandible, 

At the time of admission to the St. Alban’s Naval Hospital, the lower jaw exhibited 
compressible enlargement extending from the right second deciduous molar area to the 
left first molar area and including most of the space normally occupied by the structures 


., From the Departments of Pathology and Dentistry of the United States Naval Hospital 
it St. Albans, Long Island, r. 
The opinions or assertions contained herein are those of_the writers and are not to be 
ued as official or reflecting the Navy Department or the Naval Service at large. 
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of the floor of the mouth which was elevated to the level of the occlusal surfaces of the ant 
teeth (Fig. 1). The nontender mass measured 5 by 7 cm. and was continuous with the irre 
mandible. Roentgenograms showed an expansile, multilocular, radiolucent area in the de 
alk 

Fig. 1. 
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Fig. 2. ( 

1.—Case 1. Intraoral view showing elevation of floor of mouth to the level of the trache: 
points, 


g. 
occlusal surfaces of the teeth. 
2.—Case 1. Occlusal roentgenograph showing bony expansion and thinning of A soft 


Fig. 
mandibular cortices. 
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anterior portion of the body of the mandible with an overlying cortex which was thin and 
irregular (Fig. 2). The involved area included several tooth follicles in various stages of 
development (Fig. 3). A skeletal survey was unrevealing. Blood calcium, phosphorus, and 
ine phosphatase levels were all within normal] limits. 


al 


Fig. 3. 





Fig. 4. 


Fig. 3.—Case 1. Lateral oblique roentgenogram of left side of mandible showing multi- 
locular appearance and normal and displaced tooth buds. 


- ig io 1. Occlusal roentgenogram six months postoperatively showing bony re- 
air of defect. 


On June 15, 1951, the lesion was exposed intraorally with the patient under endo- 
tracheal anesthesia. The “tumor” had perforated the thin mandibular cortex at three 
points, the perforations averaging about 1 cm. in diameter, but the periosteum was intact. 
A soft, freely bleeding, gritty, granulomatous mass was completely curetted and the cavity 
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filled with autogenous bone chips. The left canine tooth bud was enveloped by the process 
and had to be removed but the remaining four permanent tooth buds which had been dis 
placed by the mass were retained. Blood loss necessitated transfusion of 1,500 c.c. of 
whole blood. The postoperative course was uneventful. Six months later, x-rays showed 
that the lesion had been replaced by normal bony tissue (Fig. 4). The permanent first 
right premolar had erupted and the other permanent tooth buds had moved into their 
normal positions. 





Fig. 5. Fig. 6. 


Fig. 5.—Case 1. Focal aggregates of giant cells about a small hemorrhage in the upper 
portion. Note the relative absence of giant cells in the lower two-thirds of the photomicro- 
graph. ( X75.) 

Fig. 6.—Case 1. Higher magnification of the area blocked out in Fig. 5. The stromal 
cells are loosely arranged and innocent appearing. The appearance suggests granulation tissue 
rather than neoplasm. (X350.) 


Pathologic Examination.—Grossly, the specimen consisted of 29 grams of red-brown 
to gray-yellow, gritty fragments measuring up to 2.6 cm. in diameter. One large piece in- 
cluded an embedded tooth. 

Microscopically, the fragments disclosed a relatively dense fibrous stroma with 
tubercle-like foci of loose connective tissue, hemorrhage, hemosiderin pigment, and wulti- 
nucleated giant cells (Figs. 5 and 6). The latter were sparse elsewhere. The stromal 
cells were spindle-shaped with abundant pale pink cytoplasm and medium-sized, slightly 
oval nuclei. The giant cells contained from 10 to 30 nuclei which were not unlike the 
nuclei of the stromal cells. Mitoses were rare. Small foci of osteoid or immature bone 
formation were scattered throughout. 


Case 2.-A 21-year-old white man gave a history of trauma to his upper incisors in 
a bicyele accident in 1947. Two years later these teeth had been extracted because of 
overbite, and a partial denture prepared. Eighteen months prior to admission, the denture’ 
had been replaced because of expansion of the anterior alveolar process. Subsequently, the 
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| ut noted gradual painless enlargement of this area. In August, 1952, roentgenographs 

disclosed a maxillary lesion from which a biopsy specimen was taken. The diagnosis of 
riint cell tumor of the maxilla was reported. 

At the time of admission to the St. Alban’s Naval Hospital, the patient was afebrile 

and oral examination disclosed expansion of the alveolar portion of the maxilla, both 

lly and palatally, to a total thickness of about 35 mm. This enlargement extended 

fr the first premolar to the first premolar and was noncompressible as well as nontender 

Fig. 7). The nasal floor was not elevated. Roentgenograms disclosed a radiolucent, 

multilocular area which approached and apparently slightly displaced the anterior portions 

of both maxillary sinuses and the floor of the nasal fossa (Fig. 8). Skeletal survey was 


nonrevealing and blood calcium, phosphorus, and alkaline phosphatase determinations were 
within normal limits. 
Fig. 7. 





Fig. 8. 


Fig. 7.—Case 2. Intraoral photograph showing enlargment of maxillary alveolar process. 


Fig. 8.—Case 2. Intraoral periapical roentgenogram showing radiolucent multilocular 
‘ppearance of a typical area of the lesion. 


On Sept. 5, 1952, under endotracheal anesthesia, the lesion was exposed via the 
labial suleus and a freely bleeding, soft, somewhat gritty mass was curetted in its entirety. 
the facial cortical plate of the maxilla, but not the periosteum, was perforated by tumor 
im several places. At the conclusion of this procedure, the bony cavity communicated 
with the periosteum of the nasal fossa, both maxillary sinuses, and the hard palate. The 
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Fig. 11. Fig. 12. 


Fig. 9.—Case 2. Giant cell focus in upper right corner. ( X75.) 


Fig. 10.—Case 2. Higher magnification of the area blocked off in Fig. 9. (X350.) 
Fig. 11.—Case 2. <A tubercle-like giant cell focus. ( X75.) 
9 


Fig. 12.—Case 2. Small area of osteoid formation. This was in the central portion and 
no connection with the bone surrounding the lesion. ( X75.) 
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maxillary premolars had to be extracted with the ‘‘tumor.’’ Blood loss necessitated the 
inistration of 1,500 ¢.c. of whole blood. The postoperative course was uneventful, and 
seven weeks postoperatively the patient was asymptomatic and ready for temporary 
The contour of the alveolar portion of the maxilla had returned to approxi- 
Radiographically, there was evidence 


prosthesis. 
mately normal and was firm and noncompressible. 
of early osseous repair of the defect. 


Pathologic Examination.—Grossly, the specimen consisted of 16 grams of gray-brown, 
gritty, friable tissue fragments some of which were more rubbery in consistency. 

Microscopically, there were poorly to well-circumscribed spherical foci of loose, 
edematous connective tissue enmeshing scattered erythrocytes or hemosiderin pigment 
and frequently with frankly hemorrhagic centers (Figs. 9, 10, and 11). Multinucleated 
giant cells were numerous in these areas but were infrequent in the nonhemorrhagic 
regions. Separating these tubercle-like foci were sheets of spindle cells which were of the 
immature fibroblastic type in a few regions but elsewhere of a more adult form with 
abundant eytoplasm and small oval nuclei. The nuclei of the giant cells were not unlike 
those of the stromal cells. Mitotic figures were rare. Small hemosiderin deposits were 
numerous. Widely seattered foci of osteoid formation were present (Fig. 12), and 
osteoblastic activity was marked in the bony rim surrounding the lesion. 


Discussion 


There is econvineing clinical and pathologie evidence to support the 
belief that giant cell tumors of the maxilla and mandible are rare and that 
most giant cell lesions in these bones are not true giant cell tumors. It appears 
very likely that many of the lesions mistaken for giant cell tumors are giant 
cell reparative granulomas. The clinical and pathologic differences between 
these two lesions are presented in Table I. Much of the present confusion sur- 
rounding the reported incidence, clinical behavior, and treatment of giant cell 
tumors may be attributed to the failure to separate giant cell reparative 
granuloma and other pseudo-giant cell tumors from the true giant cell tumor. 








TABLE I. 


COMPARISON OF CLINICAL AND PATHOLOGIC FEATURES OF TRUE GIANT CELL TUMOR 


AND GIANT CELL REPARATIVE GRANULOMA OF THE JAWS 








GIANT CELL TUMOR 


GIANT CELL REPARATIVE 
GRANULOMA 





Incidence 
Age of patients 
History of trauma 
Clinical behavior 


Histology 


Therapy response 


Rare 

Usually above 21 years 
Occasional 

Aggressive 


Does not subside spontaneously 

Reeurs frequently 

Occasionally metastasizes 

Relatively uniform appearance 
throughout 

Nuclear preponderance of stro- 
mal cells 

Giant cells numerous 

Giant cells uniformly distributed 

Hemorrhages frequently present 

No collagen, osteoid, or bone 
formation 

Reeurs if incompletely removed 
or inadequately irradiated 


Not uncommon 

Usually below 21 years 

Common 

Temporarily aggressive but self- 
limited 

May subside spontaneously 

Seldom recurs 

Never metastasizes 

Tubercle-like granulomatous foci 
separated by fibrous stroma 

Cytoplasmic preponderance of 
stromal cells 

Giant cells variable in number 

Focal distribution of giant cells 

Hemorrhages always present 

Usually some osteoid and imma- 
ture bone formation 

Cured by partial curettage, small 
doses of radiation, or no treat- 
ment 
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It is difficult to determine the incidence of giant cell reparative granuloma 
of the jawbones but a rough estimate may be obtained by comparing the re- 
ported frequency of so-called giant cell tumors by different observers 
Prosser,’ for example, stated that giant cell tumors of the jaw are not un- 
common and Ellis* found 9 such tumors of the maxilla or mandible in 2! 
patients with giant cell tumors. On the other hand, Coley® stated that true 
giant cell tumors of the jaw are very rare, and in a series of 124 patients with 
giant cell tumors seen at the Memorial Hospital there were none involving 
jawbones. Others have also commented upon its rare occurrence in this loca- 
tion. * Jaffe’ and Coley® agree that is not likely that true giant cell tumor 
will develop in any person below the age of 20 years. Yet it has been noted 
that the vast majority of reported giant cell tumors of the mandible or maxilla 
have been in children or young adults below 21 years of age. These figures 
would indicate that many of the so-called giant cell tumors are probably giant 
cell reparative granulomas. These discrepancies in reported incidences may 
be attributed to several factors: (1) the false belief that giant cell tumors 
present diagnostic roentgenographic appearances; (2) reliance upon drill 
biopsies; and (3) interpretation of all bony lesions presenting histologic 
combination of spindle and giant cells as giant cell tumors. 

A history of trauma is more frequently elicited in giant cell lesions of the 
jaw than in giant cell tumors elsewhere. Dechaume’ postulated that a com- 
bination of severe local factors such as trauma, infection, or irritation plus 
anemia was important in the production of these lesions, and Brosch™ dis- 
eussed at length their inflammatory nature. Konjetzny’* experimentally pro- 
duced giant cell tumorlike lesions as proliferative reactions to intramedullary 
hemorrhage, and Major*® claimed that the usual course of events is trauma, 
pain, tumor, and fracture. In our second patient a definite history of trauma 
to the teeth in the involved region was obtained. While no clear-cut history 
of trauma was given by the first patient (a young child), it is safe to assume 
that facial trauma is part of the history of almost any young child. 

There is a striking difference between the clinical behavior and prognosis 
of true giant cell tumors as seen in the long bones and those reported in the 
jaw. Coley® noted 23 to 53 per cent poor results using various modes of 
therapy in patients with eztracranial giant cell tumors and 9 of 50 of his 
adequately followed patients developed metastatic lesions. Geschickter*? found 
31 recurrences in 105 patients treated by primary curettage. On the other hand, 
we were unable to find any report of a giant cell lesion of the jaw which had 
metastasized, and only one of Geschickter’s 20 patients with such jaw lesions 
and none of those reported by Ellis® had recurrences. 

In view of these marked differences in age incidence, apparent importance 
of trauma and clinical behavior, it appears likely that many of the so-called 
giant cell tumors of the maxilla and mandible are not genuine giant cell tumors. 

The roentgenographie appearance of giant cell reparative granuloma (as in 
the case of the true giant cell tumor) is not diagnostic.6 The lesion presents 
itself as a radiolucent area which thins and expands the cortex. 
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The histologic appearance of giant cell reparative granuloma is unlike that 

o! true giant cell tumor. At this point certain cytologic details of true giant 
ec|! tumor must be emphasized. Essentially, there should be no question con- 
cerning the facet that it represents a true tumor. The stromal cells, which are 
the important and aggressive elements,” * ° are closely packed oval- or spindle- 
sh: ped cells with features similar to those of a cellular fibroma or fibrosareoma® 
gs. 13 and 14). The giant cells are rather uniformly distributed throughout 
the mass and appear to be fused stromal cells. Little collagen, osteoid or bone 
formation should be present.’ In contrast, the basic lesion of giant cell repara- 
tive granuloma resembles a healing granulomatous process rather than a neo- 
plasm. The most striking feature is the focal distribution of the giant cells. 
They are usually associated with hemorrhage and form small tubercle-like 
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Fig. 13. Fig. 14. 
Fig. 13.—A true giant cell tumor of bone (tibia). In contrast oe the giant cell granu- 
-) 


loma, the giant cells are uniformly distributed and more abundant. (X7 
Fig. 14.—Higher power of same section. Compare the appearance of the stromal cells 


pone Bh Aa (eee cell granuloma. They are more closely packed and have a neoplastic 
nodules widely separated by denser stromal elements which are largely devoid 
of giant cells. These nodules are characterized by more edematous or loosely 
arranged stromal elements, giant cells, erythrocytes, or hemosiderin pigment 
and small numbers of nonspecific chronic inflammatory cells. The stromal cells 
of giant cell reparative granuloma may resemble those of giant cell tumor but 
usually they are more spindle-shaped and fibrillar with less hyperchromatic 
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nuclei and are seldom as closely packed. Hemorrhage and pigment deposition is 
prominent in giant cell reparative granuloma, and while bone and osteoid 
formation is not often a marked feature, it is encountered frequently. 

There are other bony lesions which must be considered in the differential 
diagnosis of giant cell reparative granuloma. There should be little difficulty 
in excluding eosinophilic granuloma with its characteristic eosinophilic leuko- 
eytes and foamy macrophages, but it is possible that an inadequate specimen 
(such as may be obtained by drill biopsy) may show only portions of the 
eosinophilic granuloma with fibrosis and giant cells and without the other 
characteristic findings. In fibrous dysplasia there is more collagen, osteoid or 
bone formation, and fewer giant cells or hemorrhage. None of the malignant 
features of osteogenic sarcoma are seen in giant cell reparative granuloma. 

More difficult or occasionally impossible to differentiate is the brown tumor 
of hyperparathyroidism. Inasmuch as the pathogenesis of both lesions is prob- 
ably closely related, it is not surprising that it may not be possible to differentiate 
them histologically. Therefore, it is important that in each instance of a 
histologic lesion of this kind, blood calcium, phosphorus, and alkaline phos- 
phatase determinations be performed. The possibility of hyperparathyroidism 
should be even more strongly suspected when recurrences are encountered. 

Good results have been obtained in patients with giant cell lesions of the 
jaws by curettage, resection, or small doses of radiation. In view of the benign 
nature of this lesion, it would seem that simple curettage is the treatment of 
choice. 

Summary and Conclusions 

1. True giant cell tumor of the jaw is a rare lesion while giant cell 
reparative granuloma, with which it is frequently confused, is not uncommon. 
Two typical cases of giant cell reparative granuloma of the jaws have been 
described and the differential diagnosis, especially as it relates to giant cell 
tumor, briefly discussed. 

2. Clinically, giant cell reparative granuloma is seen in children or young 
adults, frequently follows trauma, appears roentgenographically as an ex- 
pansive radiolucent lesion, and is probably best treated by simple curettage. 

3. Pathologically, certain definite architectural and cytomorphologie fea- 
tures differentiate this granuloma from true giant cell tumor. 

4. In each case of giant cell reparative granuloma of the jaw, blood 
chemistry studies should be performed to rule out hyperparathyroidism. 

The authors are indebted to Dr. Henry Jaffe for his permission to photograph and 


publish the histologic section of the true giant cell tumor seen in Figs. 13 and 14 and also for 
his encouragement and helpful criticism. The photomicrographs were prepared by Mr. Mort 


Russin. 
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NEOPLASMS OF THE MANDIBLE 
Report of Four Cases 
Grover C. Hunter, JR., D.D.S., M.S.,* CHapet Hin, N. C. 


Case 1. Osteogenic Sarcoma 

STEOGENIC sarcoma is a rare neoplastic disease occurring usually in the 

younger age groups and more often affecting the long bones than the maxilla 
or mandible. Trauma has been associated with the disease in a high per- 
centage of instances, although it has never been conclusively established as a 
primary etiological factor. Curiously enough, it has been the observation of 
many clinicians that metastasis from primary sites in the jaws has not been 
observed as early or as frequently as when the primary site occurs in one of 
the long bones such as the tibia. 

G. A. M., a Negro woman, aged 29, complained of a large growth on the 
anterior mandibular alveolar ridge. Although the patient was extremely upset 
emotionally, pain as an important symptom could not easily be discounted or 


ignored. The character of the pain seemed to be of an intermittent stinging 


and burning type. 
The history given at the dental clinic when the patient was under emo- 


tional stress was checked against a subsequent history given at the time of hos- 
pital admission when the patient was less excited, and, although there are a 
few discrepancies in the two accounts, there is enough mutual agreement to 
justify the following account. The patient attributed her trouble to a blow 
on the jaw in 1948. In March, 1949, she notice a mass in the jaw, and con- 
sulted a dentist who referred her to a hospital in Cincinnati where the lesion 
was diagnosed clinically as a cyst. The growth, small in size at this time 
according to the patient, was excised in April, 1949, at the hospital. Six 
months later the growth reappeared, and in March, 1950, it was excised again 
along with several lower anterior teeth. The growth reappeared and was 
excised in March, 1951, by an Atlanta physician. The patient could not recall 
the results of the biopsy studies on the excised tissue after each removal. His- 
tory of family and of patient’s past illnesses was not informative. 

In July, 1951, the patient appeared at the Dental Infirmary of Grady 
Memorial Hospital with a large, rapidly growing tumor of the lower ridge 
involving the anterior floor of the mouth and the mucobuceal fold of the lower 
lip (Fig. 1). The tumor was foul-smelling, painful to touch, moderately firm 
and edematous, and blue-black in color in the area of surface ulceration. 


*Professor of Oral Pathology, Emory University School of Dentistry, Atlanta, Ga. 
Present address: School of Dentistry, The University of North Carolina, Chapel Hill, 
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The growth was aspirated, but no fluid could be obtained. Intraoral and 
usal radiographs were taken, but only one was suggestive of bone involve- 
t. A few nontender, moderately firm nodes were palpated in the anterior 

triangle of the neck, but none were palpable in the submental and sub- 
illary region. The tentative clinical diagnosis was sarcoma, type unde- 


L. 


ined. 


Fig. 1.—Osteogenic sarcoma. Note dark eroded area at apex of the growth. 


She was referred immediately to Steiner Cancer Clinie for further ex- 
amination. Chest radiographs, Kahn, blood count, and urine studies were 
negative. The report on the initial biopsy specimen was ‘‘Sarcoma, type un- 
determined, of the alveolar ridge.’’ 

The patient ‘was admitted to Grady Memorial Hospital on Aug. 3, 1951, 
where the tumor was excised locally and the specimen submitted for further 
hiopsy examination. 


Histopathology.—An excerpt from the biopsy report by Dr. A. G. Foraker, 
Department of Pathology, Emory University School of Medicine, is as fol- 


lows: 


‘The tumor is largely composed of spindle-shaped cells forming fine fibril- 
lac. There is considerable variation in the size and shape of the nuclei (Fig. 
2). The nucleoli, masses of nuclear chromatin are not prominent. Numerous 
small blood vessels are seen scattered throughout the tumor. In some areas 

Fig. 3), small portions of early osteoid tissue progressing to small spicules of 
bone are seen seattered throughout the tumor. These are seen adjacent to the 
chiseled bone submitted with the specimen. They are also present, scattered 
sparsely, but uniformly through the tumor. Some areas of osteoid tissue are 
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seen at the peripheral portion of the tumor adjacent to the skeletal muscle. 
Numerous areas of necrosis of the superficial portions of the tumor are seen. 
Decalcified sections of the bony fragment show the tumor liberally interspersed 


Fig. 2. 


Fig. 3. 


Fig. 2.—Photomicrograph, high power, showing mitotic figures and variations in size of 
tumor cells. 
Fig. 3.—Photomicrograph of another area of the tumor showing osteoid formation. 
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between the bone. Areas of necrosis among the bone fragments are seen also. 
In the areas of dense bone, new osteoid tissue formation is quite apparent. The 
tissue removed from the enlarged neck node on microscopic examination revealed 
only ehronie inflammatory changes. 


Fig. 4.—Block specimens of resected mandible. Note invasion of cortical plate by the tumor. 


‘Diagnosis: Osteogenic sarcoma involving alveolar ridge.”’ 

Surgery.—Bilateral partial resection of the mandible was performed. Tu- 
mor at this time was found to have invaded the floor of the mouth lingually, 
and the lower lip labial to the ridge. A photograph of the block specimens of 
the resected mandible is seen in Fig. 4. 


Case 2. Schwannoma 


Schwannoma is a benign connective tissue tumor derived from neural in- 
vesting tissue, specifically the sheath of Schwann. 

C. H., 24-year-old man, complained of a swelling approximately 1 em. in 
diameter, on the medial surface of the left ascending ramus of the mandible 
(Fig, 5). 

The patient first noticed the swelling a year prior to admission to the 
dental infirmary. At that time there was an episode of pain which he thought 
centered in this area. Medical and dental history were not informative. 

The tumor was firm, movable, and seemed to be well encapsulated. Radio- 
graphs revealed an impacted lower left third molar. Routine laboratory tests 
were negative. The clinical diagnosis was a benign tumor, probably fibroma. 


Surgery.—The tumor was removed in its entirety, March 3, 1951, and the 
tissue submitted for biopsy examination. 

Histopathology.—The tumor consisted of whorls and interlacing bundles 
of connective tissue with palisading of the nuclei? Some of the cells were 
plump, sending off many fine, wavy fibrils, indicating some active growth on 
the part of the tumor (Fig. 6). There was a noticeable absence of vascularity. 
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The adjacent tissue consisted of encapsulated lobules of well-differentiated 
glandular acini and ductal epithelium. Blood vessels were seen entering the 
lobules in the connective tissue trabeculae, and many of these were engorged 


Fig. 5.—Schwannoma. 


Fig. 6.—Photomicrograph, low power, showing palisading of nuclei. 


with erythrocytes. A chronic inflammatory reaction was seen in one lobule, the 
small*mononuclear cell predominating. Deeper in the tissue were seen a fev 
voluntary striated muscle cells, probably from the pterygoideus internus. 
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Microscopic diagnosis: Sechwannoma along with mild chronic inflammatory 
etion of the adjacent connective tissue. 


Case 3. Odontogenic Fibroma 


Odontogenic fibroma (cementoblastoma)* is a benign odontogenic tumor 
ived from the central fibrous connective tissue of the jaws, specifically 
m the connective tissue cells of the periodontal membrane or its antecedent, 
dental follicle, from which the cells have the potentiality of differentiating 
» cementoblasts and laying down aberrant cementum masses. As the tumor 
ws the microscopic masses of cementum may coalesce and form large cal- 
ed masses, leaving a minimum of connective tissue stroma, and being desig- 
ated then as cementoma. The pathogenesis of odontogenic fibroma is very 
imilar to that of ossifying fibroma. Its etiology has not yet been clearly 
tablished. 
B. H., a Negro woman aged 27, complained of a large bulging mass in the 
premolar and molar region of the left side of the mandible. Pain was one of 
the symptoms, possibly due to the impingement of the tumor on the inferior 


dental nerve (Fig. 7). 


Fig. 7.—Lateral plate showing cementicle formation. 


The patient entered the dental infirmary on Dec. 4, 1951. She said that 
she had first noticed the mass three years previously and that it had been 
growing continuously since that time. 

The radiographs revealed a large, relatively radiolucent area in the body 
of the left side of the mandible. In the radicular area of the premolars and 
molars small, radiopaque, isolated nodules could be discerned (Fig. 7). Re- 
gional lymph node examination was negative. 

Tissue was removed from beneath the outer cortical plate and sent to the 
pathologist for examination. The clinical diagnosis was central tumor of the 
mandible, type undetermined. 


*Thoma. 
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Histopathology.—''he sections consisted of fibrous connective tissue of 
moderate vascularity and large numbers of calcified islets of varying shapes 
and sizes scattered uniformly throughout the tissue. The connective tis- 
sue cells were fairly uniform in size, of the round, stellate, and spindle- 
shaped type, and appeared to be well differentiated. The islets of calcified tis- 


Fig. 8.—Photomicrograph, high power; note cementocyte in lacuna. 


sue resembled cementicles, some of which showed a cementoid zone around 
the periphery. Collagenous fibrils could be seen entering the peripheral zone 
of some of the cementicles, and an occasional cementocyte was seen trapped 
in a lacuna within the body of a cementicle (Fig. 8). 

Microscopic diagnosis: Benign odontogenic tumor, which may be classified 
as odontogenic fibroma, or cementoblastoma. 


Surgery.—The tumor was removed by conservative surgery retaining the 
periosteum and a sufficient framework of normal bone for eventual building 
in and repair. 

Case 4. Epidermoid Carcinoma 


Squamous cell carcinoma (epidermoid carcinoma) is by far the most 
frequent malignancy of the oral cavity. It is derived from the stratified 
squamous epithelium lining the oral structures and has great potentialities 
for metastasis, lymph node involvement usually occurring early in the course 
of the disease. It has been associated frequently with keratotic lesions of the 
oral cavity, especially with leukoplakia. Chronic irritation from a wide assort- 
ment of sources has been suggested as a contributing etiological factor. 

J. W. W., male, aged 65, complained of a denture sore on the left lower 
alveolar ridge. Mouth examination revealed extensive leukoplakia of the en- 
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tire lower ridge (Fig. 9). The patient had been wearing a denture for some 
years and was a continuous user of tobacco. In the lower left molar area there 
was uleeration of the soft tissue of three weeks’ duration superimposed upon 
the leukoplakie condition (Fig. 9). 


9.—Extensive leukoplakia of entire lower alveolar ridge with ulceration and breakdown 
& a 


a 


.—Photomicrograph, low power; note epithelial pearls with central keratinization and 
degeneration. 


Radiographs revealed moderate bone involvement. There were no pal- 
pable regional lymph nodes. The clinical diagnosis was carcinoma of the 
alveolar ridge. 

Tissue was removed from the area of ulceration and sent to the patholo- 
gist for biopsy examination. 
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Histopathology.—The sections revealed marked acanthosis of the stratified 
squamous epithelium of the gum tissue. The epithelial cells were prickle in 
type, actively proliferating, and showing numerous cells in various stages of 
mitosis. Deeper in the sections were seen epithelial islets and pearls which 
were invading the submucosa. These pearls varied in size from very small to 
large; keratinization and degeneration were seen in the center of the larger 
ones (Fig. 10). The cells of the invading epithelium varied in their stage of 
differentiation, some of which showed fair differentiation, while others showed 
variation in size, shape, and nuclear staining. The connective tissue showed 
a marked inflammatory response with large numbers of granulocytes infiltrat- 
ing the areas around the epithelial islets (Fig. 10). 

9 


Microscopic diagnosis: Squamous cells carcinoma of the gum, Grade 2, 
with superimposed acute inflammatory reaction. 

Surgery.—Mandibular resection was performed to insure against recur- 
rence and metastasis. 


Summary 


A series of 4 cases of neoplasms of the mandible, 2 benign and 2 malig- 
nant, has been presented. Each ease is illustrative of the importance of early 
and correct microscopic examination, since surgical procedures are based 
largely on such diagnosis. Earlier diagnosis in Case 1 might have spared the 
patient extensive disfigurement; Case 3, although not seen in the early stages, 
was spared disfiguring and radical surgery, by the results of biopsy examina- 


tion. 
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AGENESIS OF THE MANDIBULAR CONDYLES 


iagnostic Findings and Treatment of Deformity by Polyethylene Implant 


® JOSEPH R. ProwLer, DentaL Corps, UNiTep States AIR ForcE,* AND 
SAMUEL GLASSMAN, D.D.S., M.S.D.,** Derrorr, Micn. 


HE development of the lower third of the face is largely influenced by the 
1 pool centers of the mandibular condyles following the eruption of the first 
permanent molars. As the height of the ramus increases due to endochondral 
apposition at the eondyles, apposition at the entire posterior border of the ramus 
occurs, adjusting the width of the ramus to the increasing height and length of 
the body. Apposition at the coronoid tip keeps pace with condylar growth; re- 
sorption of the anterior border of the ramus and coronoid process corrects the 
anteroposterior dimension, increasing the length of the alveolar arch distally.’ 
As the condyle head grows upward against a relatively stable cranial base, the 
change in its size is manifested by a downward and forward positioning of the 
chin point, gnathion or menton. 

The function of the alveolar process is purely that of a retaining bul- 
wark for the teeth as they erupt into the space created by the downward 
erowth of the middle third of the face, so that the increasing vertical height of 
the body of the mandible is enhanced during this period almost exclusively by 
apposition of bone at the free border of the alveolar process.*~* 

The salient features of growth of the lower third of the face are illustrated 
well by comparison of changes in the normal individual with those with agen- 
esis of the condyles. A ease has been reported by Thoma.°® 

The chronology of maturation of the condyles has long been a disputed 
point among the several investigators of facial development. However, it has 
been well established by Stuart and Stevenson® that, in general, skeletal de- 
velopment is nearly complete in girls at menarche, and continues through the 
last growth spurt at 20 years plus or minus 2 years. However, it is slowly sub- 
ject to changes (not growth) throughout life. 


Case Report 


\ 12-year-old white girl presented to the Tufts College Dental Clinic on Dec. 18, 1952, 
complaining of facial deformity due to ‘‘receding chin.’’ She was an apparently normal 
child from birth until the age of 8 when her relatives noticed that the originally attractive 
child (Fig. 1) was undergoing inadequate development of the lower face, that the chin 
was ‘‘receding.’’? (Fig. 2.) Presently there has been a personality defect manifested as 
shyness and lack of confidence. 

There was no history of congenital deformity or of hereditary constitutional disease. 

mother and father were living and well at the ages of 36 and 38, respectively. Her 


Graduate Student in Oral Surgery, Tufts College Dental School; opinions of the author 
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paternal grandparents were both dead; her grandfather died at the age of 72 of cancer of 
the pancreas; her grandmother, at the age of 75 of unknown causes. Her maternal grand- 
parents were both living and well; her grandfather was 63; grandmother, 59. 

The patient’s father was employed as a garage mechanic in a Cape Cod community 
in the environs of which the family had lived since the patient’s birth. The patient was a 
school girl of average scholastic ability. Her general health had been good. She was a 


Fig. 1.—Photograph of patient when 6 years old, with two younger brothers. 


Fig. 2.—Photograph of patient at the age of 12 years. 


’ 


full-term child delivered without use of forceps. She stated that she had ‘‘ear infections’ 
on the left side at the age of 3 which were treated medically. She had whooping cough 
and chicken pox, dates unknown. Her tonsils and adenoids were removed at the age of 5. 
Recently she had had difficulty in gait which had been aided materially by corrective 
shoes prescribed after orthopedic consultation. Her blood pressure was 112/58. 
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General status: The patient was a well-nourished, well-hydrated, highly cooperative 
Her skin was normal in color, texture, and temperature, but there was a marked 
oral acne. Her hair was sparse. Her posture was poor, the head depressed and 
rd, the shoulders stooped. There were several small tender anterior cervical nodes. 
patient was shy and timid, obviously sensitive about her appearance. She showed 
apprehension and fear of pain associated with her treatment. F 
Vouth and associated parts: There were no lesions of the gingivae, oral mucous mem- 
, or tongue. The teeth were in excellent condition without caries. There was a 
ed distoclusion. On palpation of the preauricular region, no condylar movement was 
ilthough the mandible showed a completely normal range of movement. 
Y-ray Examination—Numerous conventional films were exposed in an effort to demon- 
the mandibular condyles and rami (Fig. 3). It was impossible to demonstrate the 
ibular condyles and difficult to show the rami. Finally, on a laminagraph taken at 
m. from the table top with the patient built up into a lateral projection, the ramus 
as demonstrated. This was abnormally short and wide with absence of the condyles. 
noticed was the absence of the mandibular fossa and tubercle of the temporal bones 
in the region of their expected sites. 


Fig. 3.—Roentgen film showing absence of condyles. 


Cephalography (S. G.).—These studies are based on the known relationships between 
relatively fixed anthropologic landmarks as seen in the mid-sagittal roentgen cephalogram. 
The landmarks employed in this study are: (1) nasion, the mid-point of the frontonasal 
suture; (2) superior aspect of the spheno-occipital suture; (3) menton, the mid-point of 
the mental prominence. These landmarks are joined to form reference lines as follows: 

ranial base line, line drawn from nasion to the superior aspect of the spheno-occipital 
suture; (b) facial line, the line joining nasion and menton; (c) mandibular line, a line on 
the inferior border of the mandible extended to intersect the facial line anteriorly and to 
intersect the cranial base line posteriorly; and (d) the mandibular incisal line as defined by 
Margolis,?,8 a line drawn through the long axis of the mandibular incisor and extended to 
intersect the mandibular line. The angles formed by the intersecting lines have normal 
values as follows: angle N, 72.6° plus or minus 3.5°, angle X, 39.7° plus or minus 3.5°, the 
angle M, 67.7° plus or minus 3.5°, and the mandibular incisor angle is 90° plus or minus 
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3° (Fig. 4). Ideally the mandibular line lies tangent to the occiput or lies below it while 
the facial line is found to intersect the lingual aspect of the middle third of the crown of 
the lower incisor (in the balanced facial skeleton with nonprognathic dentition).® It is 
extremely important that in any given case these angle values be related only to each 
other rather than to the average or norm, for in many cases individual deviations in angu- 
lar patterns compensate for each other. However, for simplification of description in this 
case, the individual readings and their evaluations are presented. 

After the properly oriented lateral headplate was exposed, a tracing paper was laid 
over the plate and the lines as previously described were drawn (Fig. 5). Compare with 
normal in Fig. 4. The angles were measured. Analysis of these findings shows the angle 
at N to be 60° which reveals a marked lack of anterior development of the mandible. The 
angle at X of 56° with the mandibular line deeply entering the occiput suggests a large 
lack of vertical development. The mandibular incisal angle of 115° shows severe labial 
inclination of the mandibular incisors, possibly due to normal size and development of the 
tongue within a protracted mandible and associated with insufficient basal structure to 
house the dentition and tongue in its normal position. This fact is confirmed by the inter- 
section of the facial line with the mandibular incisal line at the apical end of the root of 
the lower incisor. In turn, this shows that the anterior dentition of the mandible is for- 
ward of basal bone. Also seen is a marked bowing of the body of the mandible as de- 
scribed by Engel, Richmond, and Brodie.1° 

The premaxillary protrusion of this patient is only relative. 
is found in relatively normal relationship to the maxilla and cranial base. 

Model analysis shows a Class II, Division 1 (Angle) malocclusion with marked pro- 
cumbency of the lower incisors with pronounced overjet of the maxillary and tendency 
toward open-bite and crowding of lower incisors. 

In view of the fact that this girl’s growth status was a major factor in planning 
treatment, an examination was conducted at the children’s division of the New England 
Medical Center (Boston Floating Hospital). She was found to be extremely close to 
puberty, menarche being anticipated within six to nine months. Thus the remaining 
growth increment would be very small. Orthodontic treatment in this case, therefore, 
would be predicated on the basis of little further growth and would rule out major reposi- 
For these reasons, orthodontic therapy would be unable 


The maxillary dentition 


tioning of the dental components. 
to overcome the major dentofacial deformity. 


Diagnosis: Mandibular micrognathia due to agenesis of the mandibular condyles. 


Operation.—On Jan. 2, 1953, the patient was admitted to the New England Center Hos- 
pital where, on Jan. 13, 1953, under Pentothal Sodium, succinyl, nitrous oxide and oxygen 
anesthesia a genioplasty was performed (J. R. P.). It was extremely difficult to intubate this 
patient and the anesthetist tried for forty-five minutes to pass a McGill tube. When it was 
determined that this would be impossible, a nasopharyngeal tube was connected, the pa- 
tient prepared and draped in the usual manner. Two per cent Xylocaine with epinephrine 
1:100,000 was infiltrated about one inch below the lower anterior border of the mandible 
for control of bleeding. A previously prepared appliance, a polyethylene chin (Fig. 6), which 
had been made on a study model of the patient’s face, was made ready and soaked in 
Zephiran Chloride. A five-inch incision was made transversely in the skin folds of the 
neck about two inches below the lower border of the mandible from left to right. After 
the subcutaneous tissues were divided an incision was made in the platysma muscle and, 
after clamping small blood vessels, the lower border of the mandible was uncovered by 
blunt dissection. Pouches were made on the right and left sides of the mental prominence 
and were joined in the midline by blunt dissection. The large pocket thus formed was to 
receive the appliance. The pocket was formed of the deep cervical fascia superficially 
and the periosteum over the mental prominence deeply. The polyethylene chin was next 
fitted and tucked into the pouch; it was found that the facial contours were excellent 
esthetically, that the new chin was bilaterally symmetrical. The incision was now closed 
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ie Fig. 4. 











Fig. 5. 


gs. 4.—-Cephalograph of developmentally normal individual. 
rig. 5.—Cephalograph of patient. 
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in layers using 3-0 catgut. The skin was closed with numerous interrupted 000 Dermalon 
sutures. A large pressure dressing was placed over the wound and the patient returned to 
her room, having withstood the procedure well. 

Postoperative Course.—Prophylactic penicillin therapy had been instituted the day of 
admission because of the pustular acne about the operative site. The patient’s temperature 
rose to 100° F. on the afternoon of the operative day and returned to normal by noon of 


Fig. 6.—Polyethylene insert. 


Fig. 7. Fig. 8. 


Figs. 7 and 8.—Postoperative photographs. 


the next day. Penicillin therapy was discontinued on the fourth postoperative day, Jan. 
7, 1953, when the patient was discharged to be followed in the outpatient clinic. Sutures 
were removed on the tenth postoperative day, at which time the incision line was already 
fading. Eight weeks later the incision line was scarcely discernible at a distance (Figs. 7 
and 8) and the facial contours were markedly improved. She sat and walked stiffly, ap- 





alon 
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tly making an effort to square her shoulders and erect her head. The patient’s 


pare 
» response to the procedure was far more impressive than the change in her facial 


psyem 
appearance, 

This patient had presented with a psychological problem associated with her deform- 
In view of her undeveloped mandible and the marked malocclusion of her teeth, first 
impressions would have suggested a sliding osteotomy of the mandible to correct her 
facial contour and simultaneously make possible full orthodontic correction. However, 
the preceding discussion by the orthodontic service led us to regard this procedure as un- 
desirable since maxillary growth was not yet complete so that the extent of correction 
could not adequately be determined at this time. Moreover, to have undertaken an opera- 
tive procedure of this magnitude may well have interfered with whatever growth of the 
mandibular body might still otherwise ensue. It was for these reasons that the cosmetic 
operation was undertaken, 

Orthodontic therapy can improve the surgical result through compromise treatment 
consisting of extraction of the upper first premolars and retraction of the upper six an- 
terior teeth to reduce the premaxillary protrusion, accepting as incorrectable the Class II 
relationship of the posterior segments. The procumbency of the mandibular incisors would 
not be reduced since it is desirable to maintain function and whatever lower lip fullness is 
available. One lower incisor may be extracted to eliminate crowding. 

As an implant material, polyethylene has much to recommend it. It is simply molded 
from a wax pattern prepared either on a study model or directly on the patient’s face. 
The only equipment necessary is found in any prosthetics laboratory: a large denture 
flask in which to invest the wax pattern as a die and counterdie, a large oven capable 
of a temperature of 450° F., and a supply of granular polyethylene plastic. The two 
halves of the flask are heated to 450° F., the plastic added to overfill the mold, the entire 
apparatus again heated to 450° F., the flask closed and pressed. After bench cooling, the 
completed implant is removed. 

This material has a consistency not unlike that of hard cartilage. It has a degree of 
flexibility and resiliency and is easily cut with a knife, in thin sections, It shows no ap- 
parent tissue reactivity. When roughened or perforated, it is infiltrated with sear which 
attaches it to the surrounding tissues. 


ity. 


Conclusion 


. The application of cephalographies to both oral surgical and ortho- 
tnt problems is illustrated. 
2. A ease of congenitally missing condyles is presented. 
3. The use of polyethylene as an implant material is described along with 


the processing technique. 
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CHONDROSARCOMA OF THE MAXILLA 


COMMANDER JOSEPH F’, LINK, DENTAL Corps, UNITED States NAvy 


N DEC. 3, 1951, a 28-year-old white man reported to the hospital for ex- 
O cision of a recurrent osteoma of the left maxilla. 

History.—The patient stated that he had been operated upon on three 
different occasions for removal of an osteoma of the left maxilla. The first 
operation was performed in December, 1945, the second in 1948, and the third 
on Feb. 21, 1951. In about July, 1951, he noticed that the growth was re- 
curring and had since experienced increasing difficulty in the wearing of his 
maxillary partial denture. 

Since the patient did not desire to be hospitalized during the holidays he 
was instructed to return Jan. 7, 1952, for admission for excision of the tumor 


mass. 

Clinical Examination.—Oral examination revealed a stone hard mass in 
the left canine fossa approximately 2.5 em. in greatest diameter and another 
similar mass 1.5 em. in the left lateral incisor region Fig. 1. The upper left 
lateral incisor, cuspid, and first and second premolars were missing and the 
patient had been wearing a partial denture up until six weeks prior to admis- 


sion. 

Laboratory Examination._-This showed W. B. C., 5,500; neutrophils, 47; 
lymphocytes, 52; hemoglobin, 13.5 Gm.; urinalysis, essentially negative ; bleed- 
ing time, 3 minutes, 15 seconds; coagulation time, 3 minutes 30 seconds; 
Kahn test, negative. 

Roentgenographic Examination —This revealed an amorphous, lobulated, 
irregular ossification projecting from the left maxilla. It was approximately 
2.5 em. in greatest diameter. There was no evidence of invasion into the 
maxillary sinus (Fig. 2). 

Treatment and Course.—After the usual premedications the patient was 
brought to the operating room Jan. 9, 1952. The anesthesia was induced with 
Pentothal Sodium. This was followed by nitrous oxide, oxygen, and ether, 
administered through an endotracheal tube. The patient’s face was prepared 
in the usual manner. 

Two vertical incisions were made in areas of the right cuspid and left 
first molar extending from the mueobuceal fold to the gingival erest. A 
horizontal incision along the crest of the alveolar ridge from the left central 
incisor to the left first molar and the interseptal attachments were incised be- 
tween right cuspid and lateral incisor, lateral incisor and central incisor, and 

The opinions or assertions contained herein are the private ones of the writer and not 
to be construed as official or reflecting the views of the Navy Department or the Naval Service 
at large (Art. 13 (2) United States Navy Regulations). 
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central incisor and left central incisor. This flap was then elevated and re- 
tracted exposing a hard bony growth approximately 1.0 em. in greatest. diam- 
eter attached to gingival bone distal to the upper left central incisor, and a 
multilobulated mass of similar consistency approximately 2.5 em. in its great- 
est diameter, located in the left canine fossa (Fig. 3). The palatal mucoperi- 
osteum was then elevated and retracted. With a surgical burr, cuts were made 
in normal-appearing bone approximately 0.5 em. around the bony mass, per- 
mitting the removal of a block including the bony tumor and upper left cen- 
tral incisor. Immediately beneath this block a further section of normal-ap- 
pearing bone was removed in several pieces. A defect in the anterolateral wall 
of the maxillary sinus 2.0 em. in diameter was apparent following the removal 
of the involved bone. There was no evidence of infection in the antrum. All 
bony margins were smoothed with bone files and the wound debrided. Tissue 
margins were sutured with 000 black silk (Fig. 4). 


Postoperative Care.—The following medications were prescribed: Peni- 
cillin, 200,000 units every four hours, and sedatives for pain, a liquid diet was 
ordered and an ice bag was applied to the face. 

Histopathologic Examination.—The specimen consisted of an upper cen- 
tral incisor embedded in a bony mass. On the buceal surface there were four 
hard nodules. Also included were numerous pieces of calcific tissue. 

Histologic examination showed several nodules of bone, ossifying ear- 
tilage, and unealcified cartilage. Several areas appeared like an osteoma, but 
in regions where there was unealeified cartilage there were scattered fields 
which had the characteristics of a low-grade sarcoma. In these particular 
areas the cartilage cells were large and had rather fat nuclei and in many the 
chromatin was clumped. Binucleated cells were not too prominent a feature, 
although they were more than occasionally seen (Figs. 7 and 8). 

Diagnosis: Chondrosarecoma, maxilla (low-grade malignaney). 

Remarks.—The changes favoring the diagnosis of malignancy are not too 
great, and probably many individuals would believe this lesion to be benign. 
Tumors of cartilage, however, are notorious for looking fairly benign but 
acting in a malignant manner, and are usually underdiagnosed. It is felt that 
the findings in these cartilage cells, even though they are not too spectacular 
and are in scattered fields, are enough to consider this a low-grade sarcoma. 
This diagnosis has been confirmed by Martens, Bernier, Commander R. H. 
Walker, and L. C. Johnson, Head of Orthopedic Pathology at the Armed 
Forces Institute of Pathology. 

The patient responded well postoperatively. A slight serosanguineous dis- 
charge was noticeable from the left nostril and minimal edema was present 
in the left nasolabial region. The next day the nasal discharge was about the 
same and the operative site was healing in a satisfactory manner. The nasal 
discharge had ceased six days later and the wound was healing normally. The 
sutures were partially removed. The next day the patient stated he was acci- 
dentally hit in the face with a chair cushion causing a separation of the wound 
margins, upon which the wound was resutured. 





arcoma, 


OF MAXILLA 


nH 
9 
S 
& 
S 
s 
o 
ose 
° 
< 
a 
3 
bo 
iC) 
E 
$ 
P| 
~ 


CHONDROSARCOMA 


‘ig. 8.—Photomicrograph of chondroesarcoma. 
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Two weeks after the original operation all the sutures were removed. A 
slight separation of the wound margin in the cuspid region was apparent. 
The roentgenographic examination at this time was essentially negative, chest 
as well as skull. 

The case was presented to the tumor board who concurred with the diag- 
nosis of chondrosarcoma, low grade, and recommended to follow the patient 
closely for recurrence and that if the tumor recurred a more radical operation 
would be necessary. They felt the prognosis was good. 


Summary and Follow-up 


This case is one of an exceedingly rare osseous lesion of the maxilla, the 
diagnosis of chondrosarcoma of:low malignancy being confirmed by histopath- 
ologic examination. 

A review of the literature revealed that eight cases of chondrosarcoma 
have been reported. The age incident varied from 19 to 56 with a mean aver- 
age of 40.5 years. There were 5 cases reported in women and 3 in men. The 
treatment consisted of excision, deep x-ray, radium, or a combination of them. 
The final course varied from death within a few weeks following excision to 
well ten years later.’ 

Several pathologists reviewed the slides of this lesion and all favored a 
diagnosis of chondrosarcoma except Henry L. Jaffee. He stated in his report 
that the lesion was malignant and that there would be a divergence of opinion 
as to just how one would classify the lesion more precisely. It was his opin- 
ion that the lesion fell into the category of what would be called ‘‘juxtacorti- 
cal osteogenic sarcoma,’’ that is, that the tumor arose from the periosteal tis- 
sues about the maxilla. 

It is a known fact that repeated incomplete removal of benign osseous 
lesions greatly enhances the possibility of change to malignancy, which may 
have happened here. Chondrosarcoma of other bones frequently has a history 
of recurrence following incomplete excision of osteomata. 

This case is to be followed closely and if any recurrence is noted the plan 
is to perform a radical excision of the maxilla. One month later there was no 
clinical or roentgenographie evidence of recurrence. The wound had healed 
completely and the patient offered no complaints. He was instructed to re- 
turn every month. The next month also there was no evidence of recurrence. 
The tissues appeared normal in color and texture. When seen nine months 
after operation there was no clinical evidence of recurrence. The patient was 
now instructed to have a new maxillary partial denture made. 


Reference 
1. Miles, A. E. W.: Chondrosarcoma of the Maxilla, Brit. D. J. 88: 257, 1950. 
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‘HE USE OF PURE CRYSTALLINE PENICILLIN G TABLETS 
IN EXTRACTION WOUNDS 


Mewior R. Hottanp, D.D.S., M.S.D.,* anp JosepH C. Tam, D.D.S., M.S.D.,* 
MINNEAPOLIS, MINN. 


SUFFICIENT number of postoperative complications occur in extraction 
A vounds to warrant further study regarding methods which ean be insti- 
tuted to promote faster healing and to prevent or reduce postoperative infec- 
tions. The advent of the antibiotic drugs such as tyrothricin, bacitracin, and 
penicillin’ * * revived interest in this subject so that in recent years a number 
of studies regarding this matter have been presented. 

One such investigation was reported by Epstein and Kauffman* who used 
pure crystalline penicillin G tablets in the treatment of 250 patients requiring 
exodontia and other oral surgical procedures. They reported no evidence of 
postoperative septic alveoli although many of the cases had definite pre-existing 
infections at the apical or gingival areas. The authors indicated that postopera- 
tive swelling, pain, and trismus were minimal. However, no control study was 
made, and it was our opinion that further investigation using both experimental 
and control groups should be done. 


The Experiment 


The clinical study being reported was conducted during the summer and 
fall months of 1951 in the oral surgery division of the School of Dentistry, 
University of Minnesota. Routine extractions and extractions requiring 
alveoleetomy were completed by senior dental students under supervision. 
Surgical removals of impacted teeth were performed by graduate students 
majoring in oral surgery. All cases reported in the study were done under 
local anesthesia using 2 per cent Monocaine with 1:50,000 epinephrine. 

The extraction sockets were treated with either penicillin tablets or con- 
trol tablets. The experimental tablets, approximately 4 mm. in diameter, 
contained 50,000 units of pure erystalline penicillin G with no buffer or 
binder added. The placebo tablets composed of sterile lactose were of the 
same size and appearance. The tablets were retained in separate sterile 
bottles coded by one person who alone knew the identity of their contents, 
so that those engaged in the study would be able to make their postoperative ob- 
servations without prejudice. Either the control tablets or the experimental 
tablets were used throughout one clinie day but not in any particular order. 
However, at the conclusion of the study, each type of tablet was used an 
equivalent number of days. 
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The number of tablets used per socket was established as follows: (1) one 
tablet in all central, lateral, cuspid, and premolar sockets; (2) two tablets in 
all first and second molar sockets; (3) three tablets in all third molar sockets. 

Following completion of the extractions, the sockets were aspirated and 
the tablets were immediately inserted. Interrupted sutures were placed over 
the orifices of the sockets to help retain the tablets and particularly to en- 
courage the patients to return in approximately four days for postoperative 
observation. 

Specific criteria for the observations were established so that some uniform- 
ity in evaluation would be present. Notations were made in detail as fol- 
lows: (1) type and duration of pain; (2) the quantitative degree of trismus, 
swelling, eechymosis, inflammation, and hemorrhage classified as mild, mod- 
erate, or extensive; (3) the condition of the blood clot, whether full, partial, 
or void. Negative as well as positive findings were recorded. As far as was 
feasible, the authors made these postoperative observations and recorded the 
data although other instructors collaborated in this work. 


Clinical Results 


While considerable data were compiled in accordance with the criteria 
mentioned above, only the results pertaining to the condition of the post- 
operative blood clots and the occurrence of local osteitis will be presented 
in this report. The results concerning pain, trismus, ecchymosis, swelling, 
inflammation, and hemorrhage did not present any apparent clinical differences 
between the experimental and the control groups. In addition, it was felt that 
clinical evaluation of these data was difficult for comparative and statistical 
purposes and, therefore, did not merit presentation in this article. 


TABLE I. TEETH ExTRACTED DURING THE SUMMER AND FALL MONTHS oF 1951 











TEETH EXPERIMENTAL | CONTROL 





Upper 143 111 
Lower 165 
Upper impacted third molars : 
Lower impacted third molars 9 


Total z 286 

















Table I presents a summary of the teeth extracted during the study 
period. It will be noted that the totals in the experimental and control 
groups are nearly the same. However, more maxillary sockets appeared in 
the experimental column, and more mandibular sockets in the control column, 
a factor which must be considered in making a comparative study. 

The incidence of local osteitis in this study group is shown in Table II. 
The presence of acute pain and the complete or partial loss of the blood clot 
were accepted as the two criteria needed to diagnose clinically a case of local 
osteitis following tooth extraction. In all these cases application of an ob- 
tundent dressing was necessary to relieve the acute pain. In the experimental 
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there were four cases of local osteitis in the total of 274 extractions; 
the 286 extractions in the control group, twelve cases of local osteitis 
ed, These figures were subjected to statistical analysis. 


TABLE II. THE OCCURRENCE OF LOCAL OSTEITIS 





<< Se EXPERIMENTAL | 











Upper first molars 1 
Lower third molars 0 
Lower second molars 1 
Lower first molars 1 
Lower second premolars 1 


Total ; 4 








The K value for the difference in these two groups was 1.943, which means 
that by random sampling alone these figures could be obtained 5.24 times out 
of 100. Therefore, at a 0.01 significance level, the difference between the ex- 
perimental and control groups as shown by the figures in Table II is not con- 


sidered statistically significant. 

Studies by Krogh® and others indicate that the incidence of local osteitis 
following extractions is far greater in the mandible than in the maxilla. In 
combining data in Tables I and II, we note that in the experimental group of 
112 mandibular extractions, three cases of local osteitis resulted, while in 
the control group of 165 mandibular extractions ten cases of local osteitis 
occurred. These figures were submitted to statistical analysis to give a K 
value of 1.5201 or a probability that by chance alone these figures would occur 
12.85 times out of 100. At a 0.01 significance level, the difference between 
the experimental and control groups as shown by the figures on mandibular 
extractions is not considered statistically significant. 

The removal of mandibular impacted third molars is a procedure which 
is prone to give postoperative difficulty in a rather high percentage of cases. 
One reaction which may occur is the loss of the blood clot followed by a local 
osteitis. As Thoma® points out, pre-existing infection is probably one of the 
main causes of loeal osteitis following tooth extraction. An attempt to elim- 
inate or reduce this infection is the rationale in the placement of an anti- 
bacterial drug such as penicillin in extraction sockets. 

In this study, a small series of mandibular third molar removal is in- 
cluded. Although no inferences or conclusions can be stated from the results 
of such a limited study, it is interesting to note that in the experimental group 
there were no eases of local osteitis, while in the control group three cases of 
local osteitis occurred. It may be of value to continue this phase of the study 
to obtain a series large enough for statistical evaluation. Due to the fact 
that it may be somewhat difficult to demonstrate a beneficial effect from peni- 
cillin in a series of simple extractions, it is suggested that such a study should 
be carried out with a large series of impacted lower third molars in which 
cases of local osteitis are probably more likely to occur and be somewhat more 


severe in nature. 
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As the factor of blood clot loss was one of the criteria stipulated for local 
osteitis, a tally of cases showing this feature was made. The data relating to 
blood elot loss are summarized in Table III. Although there was a rather hich 


TABLE IIT. CLINICAL OBSERVATION OF CLOTS 





CLOTS —_ | EXPERIMENTAL | CONTROL 
Full 237 243 
Partial 34 38 
Void 3 5 











incidence of blood clot deficiency in both groups, only a few of these were con- 
current with acute pain for the patient. No attempt was made in this study 
to explain these results on the basis of whether penicillin or lactose in the 
forms used had any deleterious effect on clot formation. Since the total num- 
ber of cases of partial or complete blood clot absence in the two groups was 
almost equal, statistical analysis was not considered necessary. 


Summary 

1. A elinical study of the healing of extraction wounds was made. 

2. In a total of 560 extractions, 274 sockets received penicillin tablets, and 
286 sockets received control tablets of sterile lactose. 

3. Clinical observation of the wounds during the postoperative period 
indicated that there was no appreciable clinical difference in the control and 
experimental groups. 

4. Although fewer cases of local osteitis occurred in the experimental 
group than in the control group, the difference was not statistically significant. 


Conclusion 


This study indicates that the introduction of pure crystalline penicillin G 
tablets into extraction wounds, in the manner previously described, in doses 
of 50,000 units to 150,000 units, does not significantly reduce the incidence of 
local osteitis. 
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Oral Medicine 
PROBLEMS OF PAIN IN DENTISTRY 


Harry SicHer, M.D., D.Sc., Cuicaco, IL. 


(ERE is hardly any field of neurophysiology that is as refractory to 
T bjective methods of research as that of pain. One reason, of course, is the 
almost total subjectivity of this sensation that renders animal experimentation 
almost valueless; the other is the intricate interplay of physiology and psy- 
chology. The attitude of a subject to painful sensation, his apprehensions, and 
fears are so much a part of his ‘‘feelings’’ that the slightest infliction of pain 
can be intolerable for one, while another individual can ‘‘take it’’ without any 
mental strain. This psychologic component of pain also explains the possibility 
to train oneself or others to stoic endurance of pain, a feature quite prominent 
in the edueation and finally in the initiation rites of many a primitive society. 

Moreover, pain is often “used” by the neurotic patient and thus psycho- 
genic or imaginary pain is only too familiar to all psychologists and psychiatrists. 
Such imaginary pain is for the patient just as real as pain caused by an organic 
(lisease and has nothing in common with the simulated pain of the malingerer. 
Psychogenie pain is also not to be classified as a psychosomatic symptom. The 
latter is an organic change that had its etiology in mental disturbances, and it 
may or may not be accompanied by pain. 

The diagnosis of “imaginary” or psychogenic pain is not at all easy. In 
some cases the incompatibility of the painful zone with either peripheral or 
central (segmental) innervation is quite evident, e.g., in the so-called bracelet 
pain, but, in most instances, earlier experiences of the patient determine the 
zone or zones of pain. Then the mere negative way of diagnosis, namely, by 
trying to rule out any organie source of pain, is not satisfactory. We know 
only too well how often pathologie changes escape even the most thorough and 
conscientious examination. The total personality of the neurotie patient has 


to be established and this ean often be done only in cooperation with a psy- 
chologist or psychiatrist. Though it is most desirable that any dentist and 


physician has a good understanding of normal and abnormal psychology, it is 
still advisable to restrict one’s activity to one’s own specialty and to act outside 
of these boundaries as an adviser only. 

lt is redundant to say that the various problems of pain confronting the 
(dentist ean be approached and evaluated only if one is thoroughly acquainted 
with all the known facts and all the unsolved questions. Unfortunately, the 


- From Loyola University School of Dentistry, Chicago College of Dental Surgery, Chicago, 


‘ Read before the Tenth Annual Meeting of the American Institute of Dental Medicine, The 
Desert Inn, Palm Springs, Calif., Oct. 27, 1953. 
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tendency to speculate without the indispensable background of facts is a 
common human frailty; and generalizing from the undisputed ineompleteness 
of our knowledge, many think that nothing is known about the anatomy and 
physiology of pain. 

The first question that we have to raise is that of the specificity of pain 
nerves, including their endings or receptors and their central connections. 
For a long time the belief was held that all or almost all sensory nerves, though 
specific for touch, pressure, heat, cold, and so forth, may mediate the sensation 
of pain if the stimulus transcends a certain limit. Receptors specifie for cold 
are thought to register cold only if the stimulus is moderate, but will register 
cold and pain if intense cold is applied. This interpretation of obvious facts 
has been proved entirely false. We know today that receptors, nerve fibers, and 


Posterior funiculus 
(proprioceptive,touch) 


Proprioceptive 











Lateral spinothalamic 
tract(pain,temperature) 


Anterior spinothalamic 
tract (touch) 


Fig. 1.—Diagrammatic cross section through the spinal cord to show the three great sensory 
tracts. 


fiber tracts for pain are also entirely specific. The evidence for this statement 
is overwhelming. There is first the specificity of nerve tracts in spinal cord 
and brain. Of the three great sensory tracts the posterior funiculus conducts 
touch and proprioceptive impulses, the anterior or ventral spinothalamic tract 
other qualities of touch sensations, while the lateral spinothalamic tract is 
specific for pain and temperature. The severance of this tract in an operation 
ealled cordotomy, causes total loss of temperature and pain sensations on the 
contralateral side, starting one to two segments below the level of the operation. 
However, in the same area, e.g., in the right leg, sense for touch and pressure 
or muscle sense is entirely normal. There are, furthermore, the observations in 
certain lesions of the central nervous system, resulting in a dissociation of 
sensory perception. In syringomyelia, for instance, the cystic glioma destroys 
primarily the fibers of the second neuron of pain and temperature and some of 
the fibers carrying touch impulses, where these fibers cross the midline in front 
of the central canal in the white commissure of the spinal cord. The consequence 
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is a total loss of pain and temperature sensations in a symmetrical area of the 
bod». often in shoulders, arms, and hands, while again touch is not impaired 
to any marked degree, and proprioceptive sensations are entirely intact. 

Ve know also that the specific peripheral pain fibers are characterized by 
thei: small ealiber. They all fall into the category of the so-called “C” fibers, 
wit! a diameter of the axon from one to four microns, with a correspondingly 
thin myelin sheath, conducting with a velocity of one-half to two meters per 
second. In eontrast, the proprioceptive fibers belong to group A, 10 to 20 
microns in diameter, and are thickly myelinated. To the latter group belong 
mos! of the fibers of the periodontal membrane that are of so great an importance 
for the regulation of the activity of the masticatory musculature. These facts 
again are of practical importance. It is a common observation that the extrac- 
tion of a tooth under local anesthesia may be entirely painless, though the 
patient may feel the movements of the tooth being extracted. We know that 
anesthesia of a nerve fiber depends, among other things, on its diameter. The 
smaller the fiber and the thinner its myelin sheath the easier it can be 
anesthetized. Thus, in a mandibular block anesthesia, for instance, the thin 
pain fibers may be completely anesthetized, while the thick proprioceptive 
fibers have escaped the anesthesia. Then the periodontal membrane still 
registers tension and/or pressure, while there is no feeling of pain at all. 

Finally, we know today that the receptors of painful stimuli are the very 
simplest sensory nerve endings, known as free nerve endings. They are 
almost ubiquitous, but they are the only nerve endings found in the cornea, 
the eardrum, and the dental pulp. The fact that these organs register pain 
only, no matter what the applied stimulus may be, is evidence for these free 
nerve endings being the receptors for pain. Their simplicity compared to 
the complexity of other nerve endings is of paramount importance. Other 
nerve endings are, because of their complex structure, both highly specific 
and highly sensitive. Merkel’s tactile cells register light touch, Meissner’s 
bodies pressure touch, Vater-Pacini’s lamellated corpuscles pressure, Krause’s 
end bulbs eold, some Ruffini’s spindles heat, and so on. The free nerve 
endings, devoid of any auxiliary (and therefore sensitive and specific) struc- 
tures, have neither specificity nor great sensitivity. They register pain under 
high pressure, intense cold or heat, but only when these stimuli are strong 
enough to transeend the high threshold of the free nerve endings. This lack 
of specificity for certain stimuli and this high threshold explains the well- 
known faets and still is not in contradiction to the law of specificity of nerve 
endings: not the quality of the stimulus, but the reaction to any stimulus, 
namely, the sensation of pain, is specific for the free nerve endings and the 
fibers arising there. 

[t is a well-known fact that ‘‘deep pain,’’ that is, pain arising from 
viscera and other deeply situated tissues, is as a rule only vaguely localized. 
Teleologieally, this lack of localization ean easily be understood. Pain is, of 
course, a warning signal. Sharp localization in superficial injuries is just 
as necessary for the survival of an animal as unlocalized visceral pain. How- 
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ever, the anatomic and physiologic reasons for the difference between deep 
and superficial pain are not clear. In all probability, pain sensations are not 
localized by themselves. But since it is entirely impossible to cause super- 
ficial pain without, at the same time, stimulating well-localized touch, pressure, 
or temperature receptors, the localization of pain is indirect by the localizing 
capacity of nerves of other qualities. It has been assumed that even in their 
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Fig. 2.—Diagram to illustrate the three-neuron chains of two of the sensory tracts. 


central connections, pain and other sensory tracts behave differently. Dia- 
grammatically, the three great sensory tracts consist of chains of neurons, 
the first of which has its cell body located in one of the spinal or the 
corresponding cranial ganglia, e.g., the semilunar ganglion. The fiber enter- 
ing the central nervous system synapses with the cell of the second neuron, as 
a rule at a higher level than that of its entrance. The synapsis oceurs for 
pain and temperature fibers one to two segments above the entrance, for 
touch fibers 6 to 8 segments higher, while the primary proprioceptive fibers 
are said to run through the entire length of the spinal cord from the point 
of their entrance and to end in nuclei of the medulla oblongata. Wherever 
the cell of the second neuron is located, it is a rule that the axon arising from 
it crosses the midline immediately and runs centrally to end on cells of the 
thalamus. Here the third neuron begins to send its axon to the cortex of the 
brain in the postcentral convolution. The cortex is evidently the site of 
localizing ability. It was assumed that pain tract fibers end in the thalamus, 
an area of sensory integration, and have no connection with the cortex. 
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e this as it may, the lack of localization of deep pain is certainly caused 
natomie or physiologic peculiarities of the central connections and 
s and not by the behavior of peripheral nerves. An old fallacy is 
imes revived, namely, that the alveolar plexus of nerves prevents the 
‘ation of pulpal pain, as if the single nerve fibers would blend and 
unieate in such a plexus. Instead, any nerve fiber is a well-isolated and 
ted conduetive entity. It connects a discrete point in the periphery with 
ilarly diserete point in the center; and this connection is not altered by 
detour’’ the fiber may make in its peripheral course. One moment of 
il thinking will make the sheer impossibility of the quoted explanation 
lantly clear. Pain nerves from both pulp and periodontal membrane 
hrough the alveolar plexus, and still pain in a periodontal membrane 
ays strictly and definitely localized. 
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Fig. 3.—Diagrammatic dorsal view of the brain stem after removal of the cerebellum. 
The nuclei and central connection of the trigeminal nerve are shown, and also the most im- 
portant nuclei of other cranial nerves. 


Another feature is often linked with the lack of localization of deep pain, 
namely, radiation of deep pain into superficial areas, a phenomenon known 
as referred pain. The patient may feel vaguely localized pain in the region 
of the heart, kidney, gall bladder, and pain clearly localized in the left arm, 
the scrotum, the right shoulder; or the pain may be felt only in the zone of 
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reference. In the field of dentistry the radiation of pain from a pulpitie 
lower molar to ear and temple is a daily experience. Here again the patient 
may complain of a toothache and pain in the ear or he may be certain that 
the pain originates in the ear and only in the ear. The radius of radiating 
or referred pain from a tooth, almost always a pulpitie tooth, varies greatly. 
The pain is often restricted to the quadrant of the jaws that houses the dis- 
eased tooth, or it may reach into the eye and forehead from an upper tooth, 
ear, temple, tongue, and sometimes even into the back of the head and neck 
from a lower tooth. The one fact must be kept in mind, namely, that the 
zones of reference are not haphazard but are primarily located in areas 
supplied by the same segment or nuclear area as the zone of primary change 
and pain. 

Explanations for the origin of referred pain are all hypothetic. One 
thing, however, is certain. Peripheral connections of nerves, somatic or 
visceral, have nothing whatever to do with reference of pain. As was 
mentioned previously, the single nerve fibers are individual and insulated 
structures. A possibility of an impulse ‘‘jumping’’ from one fiber to others 
is physiologically unthinkable and occurs only after traumatic, crushing 


injuries to nerves. Of course, it is tempting to parade one’s knowledge of 


peripheral nerve distribution and junctions, or of the complicated course and 
connections of preganglionic and postganglionic visceral nerves, and to trace 
the path of an impulse from one end of the body to the other. But such 
attempts serve only to confuse the issue. Thus, it is equally wrong to explain 


the reference of pain from a lower molar to the ear by the fact that lower 
alveolar and auriculotemporal nerves arise from a common trunk, as to attempt 
to explain it by connections of vascular nerves of visceral origin. 

An opinion widely held maintains that the incoming fibers of the periph- 
eral sensory neurons stimulate—‘‘fire’’—a group of neurons and that the 
groups activated by visceral and cutaneous pain fibers overlap. Thus, in 
visceral pain, neurons of cutaneous origin are subliminally stimulated and 
their firing by other subthreshold stimuli is facilitated. In other words, the 
subthreshold stimuli of visceral pain and the equally subliminal stimuli 
always arriving from cutaneous zones rise by summation in the overlapping 
areas above the threshold level. Other possibilities to explain the neural 
mechanism of referred pain include an ‘‘overflow’’ of too intensive stimuli 
to neighboring neurons, and here both electric and chemical transmission 
theories are called into action. 

In the field of dentistry there are some special problems that may cause 
difficulties for diagnosis as well as therapy. These are mainly the differential 
diagnosis of true or idiopathic trigeminal neuralgia, dental pain caused by 
maxillary sinusitis, and pain originating in the temporomandibular joint and 
its musculature. 

If a patient complains of severe pain in face and jaws and no objective 
signs of a disease can be found, the dentist often is tempted to diagnose the 
pain either as psychogenic or as neuralgic. The first diagnosis needs a 
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ugh personality checkup, if possible, by a psychologist or psychiatrist. 
liagnosis of trigeminal neuralgia or tic douloureux also should not be 
through negative findings only. Most neurologists agree today that the 
neuralgia is characterized by the lack of any demonstrable pathology ; 
it is, in other words, an idiopathic disease. The attacks of pain may be 
or less frequent, but the single attack is of very short duration, lasting 
han one minute. Furthermore, the painful zone coincides exactly with 
istribution of smaller or larger branches, or of whole divisions, of the 
ninal nerve. The attacks are often spontaneous; in other cases they are 
cht on by movements of lips, cheeks, tongue, or jaws, by temperature 
ves, or by pressure, however light, upon a circumscribed area, the 
rger zone.’’ Exploratory procaine injections are often used to confirm the 
iosis and also to limit the extent of the involved ramification of the 
Most patients end in the hands of the neurosurgeon who can expose 
transsect the sensory root of the trigeminal nerve behind the semilunar 
anglion. This, of course, necessitates an intracranial approach. 


>ffo™ visceRA 


Lateral spinothalamic tract 


_ Fig. 4.—Diagrammatic representation of the sensory neuron pool to explain one theory of 
referred pain. a, b; and ¢ represent groups of neurons. Group b receives impulses from both 
superficial and deep areas. 


The diagnosis ‘‘trigeminal neuralgia’’ should from all these characteristics 
be simple and unequivocal, were it not for a dental disease that simulates the 
symptoms of a true neuralgia, namely, an acute pulpitis. Here also the pain 
may oceur in attacks. The pain is of stabbing or lightning character. It may 
be seemingly spontaneous; in other cases the attack is brought on by talking, 
eating, drinking. These attacks, with their zones of referred pain involving 
areas of trigeminal innervation, last a variable time. But it is sometimes 
extremely difficult to elicit exact data as to their duration from the suffering 
patient. Short typical attacks of idiopathic neuralgia may follow each other 
so fast that a series of short episodes appears to the patient as one long 
attack of pain. Conversely, the longer lasting attacks of pulpitis sometimes 
appear to the patient, because of their pulsating character, as a sequence of 
extremely short episodes. 
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Of course, in most cases a pulpitis is soon discovered and diagnosed, and, 
in any case, necrosis of the involved pulp soon sets an end to the suffering of 
the patient, often to be replaced by an easily localized periodontitis. But 
there is one type of acute pulpitis that may last some weeks or even months 
(the longest period observed by me lasted more than six months). This is 
the pulpitis that is caused by the invasion of bacteria through the apical 
foramen or through accessory or lateral root canals in the course of »erio- 
dontal diseases. 

It is known that a gingival pocket which is deep enough to reach the 
vicinity of the apex of a root may be the route of infection to the pulp. If 
the general appearance of the gingiva is such that deep pockets could be 
anticipated, the dentist should always consider the possibility of a retrograde 
pulpitis from this source, and search diligently for deep pockets. If the 
general appearance of the gingiva is good, however, it should never be 
forgotten that deep pockets may have developed quite recently on one or more 
individual teeth as an early complication of periodontosis. 

Even if the possibility of a retrograde pulpitis has occurred to the 
examining dentist it is sometimes impossible to locate the responsible pocket 
by means of an explorer. It happens not infrequently that pockets make 
abrupt changes in direction so that an explorer cannot follow them through- 
out their entire length. In such cases a correct diagnosis of pulpitis can be 
made only if all the teeth, at least all those with even moderately deep 
pockets, are tested, preferably by the application of cold. Increased sensitive- 
ness of a tooth to cold is not so characteristic of pulpitis as is the fact that 
the provoked pain persists for some time after the stimulus has been removed. 
In testing teeth with two or three roots one sign may be extremely helpful; 
it might be called the ‘‘dual thermal reaction.’’ If the buccal and lingual 
surfaces of an upper molar are tested for reaction to cold we may find that 
touching the lingual surface does not elicit any sensation, whereas cold 
applied to the buccal surface leads to a violent attack of pain which persists 
for some time after the stimulation. The reason for this striking contrast in 
the sensitivity of different parts of the tooth is as follows. If a deep pocket 
extends to the apex of the lingual root of an upper molar, and a pulpitis 
originates from the invasion of bacteria into the pulp through the apical 
foramen, necrosis of the pulp in the lingual canal and an adjacent part of 
the pulp chamber follows rather rapidly. The pulp tissue in the buceal part 
of the chamber and in the buccal root canals, though inflamed, may remain 
vital for weeks and even months. 

This is possible because of the existence of a pressure-relieving vent. It 
should be remembered that if the pulp chambers are closed, increase of intra- 
dental pressure leads quickly to the ‘‘self-strangulation’’ of the pulp. The 
increase in pressure caused by the active hyperemia of an inflamed pulp 
enclosed within the unyielding dentine soon leads to an additional passive 
hyperemia by compression of the outgoing veins. The vicious circle thus 
initiated by passive hyperemia being superimposed upon active hyperemia 
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leads to compression of the incoming artery at the apical foramen, the 
vest point of the pulpal spaces, and thus to necrosis of the pulp. 


\ll this does not happen, or happens much later, if a pulp is exposed in 
en carious cavity, since the open cavity relieves the pressure. In retro- 
pulpitis of a multirooted tooth the empty part of the pulp chamber 
and oot canal which communicates with the pocket (and hence with the oral 
cay serves the same purpose of relieving pressure. Despite inflammatory 
hyp remia of the residual part of the pulp, its blood supply remains secure 
because of the absence of intradental pressure. It is understandable that the 
com)ination of hidden origin and long duration of this type of pulpitis may 
lead even more easily to an erroneous diagnosis of trigeminal neuralgia. I 
have seen a ease in which all conservative treatments for neuralgia had been 
attempted without suecess for almost seven months. The patient had already 
been advised that only a major operation would relieve him of his intolerable 
pain, when he fortunately sought the help of another dentist. Careful 
examination revealed a retrograde pulpitis in an upper right second molar, 
the extraction of which brought the suffering of the patient to an abrupt 
and welcome end. 

However, even pulpitis originating from a pocket extending to the apex 
of a root is not the only possible complication of periodontal disease. Acces- 
sory root canals may play an important role. Every dentist has been made 
aware of the fact that accessory canals exist because it is so often emphasized 
that their sterilization during root canal treatment is almost impossible. Few 
dentists, however, realize that an accessory canal may also serve as the point 
of entranee for an infection from a periodontal pocket into a vital pulp. 
Accessory canals may be divided into three types. The first comprises the 
connections of two otherwise separate canals in one root. The mesiobuccal 
and mesiolingual canals of a lower molar may thus be connected by transverse 
or oblique eanals. Sinee the mesial root of the lower molar first develops 
with one slit-shaped canal which is later divided into two by progressing 
dentine formation, it ean be assumed that the presence of aberrant transverse 
blood vessels may be responsible for the failure of the single canal to separate 
completely into two. 

The second type of accessory canal is restricted to the apical region of 
the tooth, and is entirely confined to the apical cementum. It owes its 
development to the progressing cementum apposition at the apex which may 
surround separate branches of veins or arteries or nerves. Such a division of 
the original single apical foramen into many openings is the rule in some 
animals, for instanee, dogs. 

The third type of accessory canal is of quite different origin. Canals of 
this type may penetrate the walls of the root dentine and cementum at any 
point on the root surface. They are found, for instance, in the bifureation of 
molars, starting at the floor of the pulp chamber and opening between the 
diverging roots into the periodontal space. Others traverse the dentine in a 
more or less horizontal course starting at any level along the root and running 
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from the pulp into the periodontal space. These canals are developmental 
defects of the root. The shape of the root is, as we know, molded by the 
proliferating epithelium of the enamel organ, the epithelial root sheath of 
Hertwig. Where the epithelium is in contact with the primitive dental pulp, 
cells of the latter differentiate into odontoblasts and produce dentine. If the 
continuity of the root sheath is interrupted, the stimulus for the differentiation 
of odontoblasts is lacking and a defect of the dentine in a restricted zone 
will result. This defect of the dentine is transformed into a narrow canal as 
the dentinal wall increases in thickness. During the development of the 
pulpal floor of two- or three-rooted teeth the chances for the formation of 
such a defect are especially great. In the region of the bifurcation, horizontal 
epithelial flaps proliferate until they meet, and defects in the line of fusion 
are not infrequent. In some animals, for instance, rats, such defects can 
almost be considered a normal occurrence. These defects, of course, eventu- 
ally lead to the establishment of accessory canals perforating the pulpal floor. 
Accessory canals of this type have been termed lateral canals, marrow canals, 
or pulpoperiodontal fistulas. 

Accessory canals of the third type can easily provide an entrance to the 
pulp even if a gingival pocket is of only moderate depth. If there is an 
accessory canal between the roots of a molar, the gingival pocket has only to 
reach the bifurcation for a retrograde pulpitis to occur. A gingival pocket of 
any depth may reach the periodontal opening of a lateral canal since it may 
open on the side of the root at any level. Accessory canals of the third type 
are not infrequent. Unfortunately, the detection of such canals is difficult. 
Most of them are found only by chance, either in microscopic slides or when 
they are accidentally filled during a root canal treatment and then seen in a 
radiograph. It is therefore impossible to compute the frequency or rarity of 
these canals statistically, much less the distribution of their sites. 

Nevertheless, if a patient presents symptoms compatible with pulpitis, 
careful consideration should be given to the possibility of an infection of the 
pulp by way of such accessory canals. It should be made a rule to examine 
each tooth and each accessible surface of each tooth by the application of cold 
whenever a differential diagnosis between pulpitis and trigeminal neuralgia 
has to be made. The fact that the teeth are free of caries and that the 
gingiva does not show severe pathologic changes does not justify exclusion 
of pulpitis. 

It may be mentioned in passing that testing the sensitivity of a tooth to 
cold, generally done by the application of ice, is facilitated by the use of 
ethyl chloride as a refrigerant. A small pellet of cotton dipped in ethyl 
chloride and applied to all accessible surfaces of a tooth generates intense 
cold by evaporation. This permits exact localization because the pellet of 
cotton can be made quite small. 

Since neuralgia of the trigeminal nerve is almost incurable by any con- 
servative means, and therefore necessitates major intracranial operations, 10 
dentist or physician should ever make the diagnosis of tic douloureux without 
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most painstaking and thorough examination of the patient. We have to 

in mind that we may not only cause lasting injury to the patient by 
nitting him to an unnecessary operation, but also that we may disturb 
endanger his mental equilibrium and his happiness if he is made to 
ve that he is the victim of an almost incurable disease. The grave 
msibility of the dentist in this matter is overlooked only too often. 

‘oothache is often one of the symptoms of an infection of the maxillary 

s which, therefore, has to be considered in discussing the differential 

nosis of the causes of dental pain. The anatomic foundation for the 

‘tion of teeth in maxillary sinusitis is found in the intimate relation be- 

n dental nerves and the mucoperiosteal lining of the sinus. All the 

rior alveolar nerves run for a considerable distance in the walls of the 
naxillary sinus. They are contained, together with small blood and lymph 
vessels, in narrow, sometimes anastomosing, canals. These canals are situated 
in the thin bony walls of the sinus, and in younger individuals are separated 
from the lining of the sinus by an extremely delicate layer of bone. The 
progressive expansion of the sinus in older persons invariably causes the 
resorption of the inner walls of one or more of these canals, and thus the 
connective tissue covering the structures in the canals is brought into direct 
contaet with the connective tissue of the mucoperiosteum of the sinus. It is 
evident that this intimate relation between the dental nerves and the lining of 
the sinus will cause an involvement of the nerves if there is an inflammation 
of the sinus itself. In such cases the quality of pain sometimes closely re- 
sembles that of pulpitis. Examination of the teeth by stimulation with cold 
will reveal, however, that not one but an entire group of teeth, sometimes 
even all the teeth of one maxilla, are hypersensitive. 

As far as the symptom of pain is concerned, the differential diagnosis be- 
tween pulpitis, sinusitis, and trigeminal neuralgia can be based roughly on the 
following findings. In pulpitis careful investigation will establish one tooth 
as the source of pain. In sinusitis a group of teeth will show equal hyper- 
sensitivity. In trigeminal neuralgia the area of pain as a rule extends con- 
siderably beyond the limits of the jaws and often into regions other than those 
in which referred or irradiated pain is commonly observed. It is clear that 
examination of the teeth alone cannot establish the diagnosis of sinusitis or 
trigeminal neuralgia; it is merely the first step in the right direction. 

Damage to the temporomandibular articulation is a frequent consequence 
of occlusal disturbances, for instance, overclosure and/or displacement of the 
mandible, premature contacts, muscle spasms (trismus, bruxism), and others. 
The subjective symptom of pain is, of course, often the most important 
complaint of the patient. Pain may be fairly well localized in and about 
the joint, but more often it spreads or radiates upward and backward into 
ear and temple, forward into tongue and jaws, inward into the throat. The 
explanation for this spreading of the pain has been sought in compression of 
the auriculotemporal nerve and chorda tympani by the mandibular condyle, 
if it is displaced upward and backward against the tympanic bone. These 
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explanations are entirely erroneous. The chorda tympani nerve is safely 
tucked away in the depth of the petrotympaniec fissure to emerge from the 
protection of bone only at the medial surface of the angular spine of the 
sphenoid bone. The auriculotemporal nerve, on the other hand, does not 
cross, aS some authors believe, the mandibular condyle, but crosses the 
mandibular neck, a fact known to generations of anatomists. Thus, only 
fracture of bones, but no displacement of the condyle, could endanger these 
nerves, 

The pain radiating in all directions from the damaged and painful 
capsule of the joint is in many a patient simply a case of referred pain. But 
more often it is muscular pain. The pain in the temporal region is pain in 
the spastic temporal muscle; the pain in cheek and jaws, pain in the masseter 
muscle; the pain in the throat, pain in the exterior and interior pterygoid 
muscles; the pain in the tongue, pain in the digastric and geniohyoid muscles. 
This can easily be ascertained by palpation of these muscles, as far as they are 
aecessible to digital examination. In such cases they are found to be extremely 
sensitive to touch, especially in the morning after a night of spastic con- 
tractions. 

The. predominant role of the mandibular muscles in producing the pain- 
ful symptoms, indeed in producing much of the traumatic changes of the 
articulation, cannot be exaggerated. That ‘‘opening’’ of the bite by splints, 
for instance, brings so often an almost dramatic relief is also proof of the 
hyperactivity of the masticatory musculature that by splinting is slightly 
stretched and thus prevented from relapsing into spasms. 

If problems of pain so often vex the dentist and try his patience, one 
should not forget that the teeth offer a ready and very convenient site for 
the examination of threshold of pain under different circumstances (Dr. 
Stanley Harris of Northwestern University Dental School). Many extremely 
interesting facts have already come to light and further research is in full 
swing. 





A 


tolo 
his 

suc! 
muc 
sam 
urti 
seri 
inte 
Add 
all « 


nail: 
endi 
have 


sion 


niqu 
cedu 
ence 
proy 
logic 
seve 
tion, 
cont 
ause 
a tre 
the | 
of tl 
been 
thro’ 
is a 
the ; 


Palm 


Schoo 








THE DENTIST LOOKS AT THE FIELD OF DERMATOLOGY 


\rtHuR C. Curtis, B.S., M.D., AND Maurice T. FumGELMAN, A.B., M.D. 
ANN ArRsor, MICH. 





ONG the specialties in medicine, dermatology is one of the youngest. 
A Probably no single person ean be given credit for the origin of derma- 
tology, but some of the early workers in the field such as Robert Willan, by 
his book, Purpose of a Treatise on Cutaneous Diseases, and his descriptions on 
such things as psoriasis, ichthyosis, erythema nodosum, and pemphigus, did 
much to separate cutaneous disease from disease in general. At about this 
same time, Thomas Bateman, who described molluscum contagiosum, papular 
urticaria, eezema, and syecosis barbae, and Jean Louis Alibert, who first de- 
scribed lupus vulgaris, keloid, mycosis fungoides, and dermatolysis, had also 
interested themselves in cutaneous disease. Many famous men such as Thomas 
Addison, Ferinand von Hebra, Jonathan Hutchinson, and James Paget have 
all contributed one or more original descriptions of dermatologic disease. 

Since the skin is an organ with special characteristics such as hair and 
nails and its own particular histologic composition, secretory glands, nervous 
endings, cireulation, pigmentation, and protective characters, it may then 
have diseases peculiar to itself or it may reflect underlying conditions by le- 
sions within or modified by it. 

In the diagnosis of disease the practitioner of medicine utilizes such tech- 
hiques as inspection, palpation, percussion, auscultation, and laboratory pro- 
cedures. A knowledge of what is normal is fundamental. Training, experi- 
ence, and ability all contribute to the interpretation of the abnormal into its 
proper disease classification. Many of the greatest contributors to dermato- 
logic disease were physicians who have broad backgrounds and interest in 
several specialties and who could apply their broad experience to the deserip- 
tion, interpretation, and meaning of lesions which appeared on the skin. The 
contributions of Auenbrugger and Laennee in describing pereussion and 
auscultation and their interpretation of the sounds either elicited or heard was 
a tremendous step forward in the knowledge of diseases of the chest. With 
the later diseovery of the roentgen ray and still later the direct examination 


of the bronchi by bronchoscopy, many of the mysteries of chest disease have 
been solved. Likewise, in dermatology many of the modalities developed 
throughout the past generation are of distinct value, but because the skin 


is a visible strueture probably more important than any single procedure is 
the science of observation and its interpretation. Objective thinking in rela- 
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tionship to diseases of the skin is emphasized more in dermatology than any 
other branch of medicine with the exception of roentgenology and pathology. 
Because the skin is external, and because one of its major functions is pro- 
tection of the many delicate structures beneath it, it is exposed to the environ- 
ment about it more than any other structure of the body. For that reason, it 
probably participates in more diseases than any other single structure of the 
human anatomy. The dermatologist, in addition to being a good clinician, 
must likewise be a bacteriologist, a mycologist, histopathologist, roentgenol- 
ogist, physiologist, and syphilologist. As Dr. John Stokes’ so ably said, “A 
seeing eye can read in droplets of perspiration, in flush and color play, in 
goose flesh; in distribution and configuration, in the glance of the eye and the 
movements of the respiratory cage clues to new physiologic concepts and to 
the vast terra incognita of functional entities and linkages with the future.” 


Dermatologic Lesions 


In dermatology it is essential to identify the youngest lesion characteristic 
of the process and attempt to follow its evolution. These conditions must be 
thought of as dynamic and changing, not static. Lesions of the skin are 
usually classified as primary and secondary. 


Primary Lesions.—The primary lesions consist of: 


1. The macule, which is a discolored spot visible within the skin but not 
elevated above it. The best example of a macule is the common freckle (Fig. 
1.) 

2. Papules are superficial solid lesions which project above the skin level 
and therefore can be palpated. They vary in size from a pin point to 0.5 em. 
in diameter. Their color varies considerably but usually they are erythematous. 

3. The wheal is a characteristic lesion, slightly elevated, flat-topped, and 
is produced by sudden intense extravasation of serum into the skin. It is 
usually red, but often later becomes white, waxy, and has a “pigskin-like” ap- 
pearance due to the edema of the skin below causing follicular orifices to be 
more prominent and dilated. 

4. The nodule, or nodes, is a solid lesion extending more deeply into the 
tissue than does the papule, and it is usually considerably larger. Although 
it is usually elevated, it may be located deep in the skin where it cannot be 
seen, but can be palpated. At times a nodule may become necrotic in its center. 

5. A plaque is a circumscribed, flat lesion from one to several centimeters 
-in diameter, or even larger. It is often formed by the confluence of several 
lesions which are often papules. 

6. A vesicle corresponds in size to a papule but contains fluid which may 
be either serum, blood, or lymph. It may enlarge and become a bulla. It may 
rupture and form a crust. 

7. A bulla, or blister, is a large, often thin-walled, fluid-containing lesion 
like the vesicle but usually much greater in size. Sometimes it contains, in 
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‘ion to serum, blood, and at other times it may even have enough leuko- 
cytes to be purulent. 

.. The pustule is also the size of a papule. It is either a result of inflam- 
mation or follows infeetion of a previous vesicular lesion. It, too, may be 
hemorrhagie. 


Secondary Lesions.—Secondary lesions are changes in the skin occurring 
ususlly in eonjunetion with primary lesions: 


Seale: sealing often results from an inflammatory reaction sufficiently 
prolonged to become subacute. It is due to an abnormality of kertinization 
and may be very fine, such as that we call dandruff, or may be extremely thick 
such as the seale of psoriasis. 

». Crust: the crust is a dry exudate consisting of fibrin, serum, and some- 
times blood. 

Fissure: The fissure is a result of chronic inflammation and is a lesion 
which extends through the epidermis into the dermis itself. 

{. Uleer: An ulcer is due to a loss of epithelium with a small portion of 
the papillary bodies so that when healing results it is followed by scarring. 

5. A more superficial lesion, which destroys just the epidermis, is known 
as an erosion. 

6. Sear: A sear consists of connective tissue and epithelium which re- 
places tissue lost through destruction of the dermis. 


Distribution 

After the lesions have been classified as to their primary and secondary 
characteristies, their distribution over the surface of the body is the next most 
important thing to observe. Some lesions have the tendency to involve the 
lines of cleavage of the skin. Others may occur only on the exposed portions 
of the body such as those contact dermatoses due to air-borne contactant al- 
lergens. Sensitivity to sunlight may also involve only exposed areas. Other 
lesions are prone to have peculiarities of distribution such as psoriasis which 
frequently involves the scalp, elbows, and knees. A knowledge of distribution 
helps one in classifying diseases. One often hears dermatologists talking about 
lesions which are papulosquamous or maculopapular, meaning that they are 
a combination of primary lesions, with or without secondary characteristics, 
and then this diseussion is followed by their distribution. One ean then not 
only visualize the type of lesion present, but by knowing its distribution can 
at least classify in a broad group or probably correctly name the disease that 
causes the eruption. Many lesions will occur at sites of implantation of organ- 
isms, and we are all familiar with erysipelas and lymphangitis. The deep 
mycoses may be implanted in breaks in the skin. Contact dermatitis may be- 
gin in the areas of scratches. One is familiar with the type of reaction that 
follows the bite of a mosquito with its erythematous raised character and the 
central punetum where the proboscis of the mosquito entered the skin. Prac- 
tically all bites are similar to this. Some may be hemorrhagic in the center, 











164 ARTHUR C. CURTIS AND MAURICE T, FLIEGELMAN 


others not. Since some insects choose covered areas of the body, and others 
the exposed area, again the distribution of the bite is helpful in determining 
what the insect was that caused it. 


Configuration 


The configuration of lesions is often helpful. A lesion that looks like a 
central island with satellites about it is known as a corymbose lesion and is 
frequently a characteristic of a type of syphilis. A lesion which combines with 
several others becomes a confluent lesion. Lesions may be discrete or they 
may be grouped; they may have arcuate borders and healing centers; a type 
of lesion which one might see in syphilis and blastomyecosis. The lesion of 
syphilis, although it has an areuate border, may be pigmented, or depigmented, 
and often the center shows an atrophic scar and ulcers may be present in the 
border. There is no itching associated with the lesions in syphilis. In blasto- 
mycosis there may be central scarring, but a crusted border is present, and 
when the crust is removed and a glass slide applied to the border of the lesion, 
multiple abscesses empty their contents on the glass slide and this ean be di- 
rectly examined for the organisms that produce it. Although configuration of 
lesions such as the annular, papular, circinate, gyrate, or iris is helpful in 
making a diagnosis, by no means does configuration alone allow one to disre- 
gard other diagnostic procedures. 


Cutaneous Disease as a Part of Systemic Disease 


In the examination of the patient with a dermatologic disease, the charac- 
ter of the lesion at times allows one to predict lesions elsewhere than those 
which occur in the skin. The malignant lymphomas often have characteristic 
cutaneous lesions. When once they are seen it is highly important that com- 
plete blood studies and a complete examination of the patient be done. There 
are many types of lymphoblastomas. Although the cutaneous manifestations 
of the group may be characteristic one cannot tell from the cutaneous lesion 
the exact type of underlying lymphoblastoma. Sometimes after a thorough 
examination the type cannot be determined until either late in the disease or 
at the autopsy table. To the experienced dermatologist, such things as ery- 
thema nodosum is known to be associated with abnormalities of the mediasti- 
num; urticaria pigmentosa with motteling of bone; sarcoid disease with pul- 
monary and bone changes; xanthelasma with elevated blood cholesterol ; local- 
ized solid edema with progressive exophthalmos and Graves’ disease. Many of 
the deep mycoses begin as pulmonary infections and later may involve other 
visceral organs or bone in addition to the skin. The field of the deep mycoses 
is becoming more and more important in medicine in general today, and it is 
undoubtedly true that many diseases which have previously been undiagnosed 
are due to some of the manifestations of these organisms. 

With the primary and secondary lesions of the skin in mind and distribu- 
tion and configuration of lesions emphasized, what might we expect a crusted 
lesion of the lip to be? 
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ferpes certainly must be considered. The facial (labial) type is one of 
the ost common types and the outstanding diagnostic criterion is the group 
of vesicles. There are two varieties, herpes simplex and herpes zoster which 
Stokes and associates? feel are distinguished clinically by a difference in de- 
eree rather than in kind. Herpes is usually due to a combination of infection 
vil and nerve trunk or root irritation. 
erpes simplex is less severe and there is burning or itching at the local 
few hours prior to the appearance of the vesicles. In herpes zoster there 
is a neuralgie type of pain along the nerve trunk several hours or even days 
before the appearance of the vesicles. In fully developed cases the vesicles 
are generally tense and deep, 1 to 3 mm. in diameter, with a pearly sheen on 
an erythematous base. They persist for several hours, or a day or so, then 
rupture and form a thin, moist crust. If secondary infection takes place ulcer- 
ation and slow healing are the usual sequelae. Tender enlargement of the 
regional lymph nodes is present in the more severe forms of herpes. 

While the clustered, superficially crusted vesicles of herpes are usually 
easily recognized, a herpes which takes more than two weeks to involute, es- 
pecially if associated with a unilateral adenopathy, deserves more study— 
dark-field examination, blood serologies, possibly lymph node aspirations. Any 
lesion which is slow to heal, indurated and associated with a marked, usually 
painless regional adenopathy must be considered a syphilitic chancre until 
proved to be something else. Over 50 per cent of extragenital chancres occur 
on the lips.*-> Less commonly chaneres are found on the tongue, tonsil, and 
very occasionally on the gum. It must be remembered that a chancre may 
occur on any exposed surface of the skin and mucous membrane.® 

A lesion which must be differentiated from a chanecre is an epithelioma. 
Clinically the typieal chanere bleeds very little, even following fairly rough 
manipulations, while the epithelioma tends to bleed at the slightest provocation. 
Furthermore, the rolled, pearly border of the epithelioma with its rim of di- 
lated capillaries, easily seen with a hand lens, should prove valuable clues. 
The tendeney of the epithelioma to appear on the lower lip as compared to 
the chanere which more often appears on the upper lip may also be suggestive. 

Still other lesions must be thought of. One commonly seen is impetigo 
contagiosa, a highly infectious, superficial, crusted, vesicular eruption. Be 
cause of its autoinoeulability it is frequently about the face, fingers, and points 
of trauma. On the face it occurs most frequently around the chin and mouth. 
The vesicles are flaccid, easily ruptured, and easily crusted. The crust is 
abundant, thin, friable, easily detached (revealing pus and serum underneath) 
with a tendeney to curl up at the edges. 

A lip lesion which should be mentioned in passing is cheilosis (or pér- 
leche) which is an erosive lesion with pellicle formation and a tendency to form 
fissures at the angles of the mouth. Finnerud’ suggests the following groups 
from the pathogenetic point of view: (1) infectious pérleche, either of local 
bacterial or myeotie origin; (2) mechanical, such as might be occasioned by 
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malocclusion or ill-fitting dentures; (3) vitamin deficiency, to be mentioned 
later; (4) idiopathic, for which no etiologic agent may be found. 

Very occasionally a congenital fault such as a hemolymphangioma wil! be 
found and must be thought of in the differential diagnosis of lesions of the lip. 

Our first patient complained of a lesion on the tongue. Of what diag- 
nostic importance is this? Careful routine inspection of the tongue will be 
rewarded by the manifestation of many pathologic conditions. While the 
tongue, like any other organ, is subject to various local diseases it is more im- 
portant to us that it tends to reflect the general status of systemic health. 
Moreover, while it is almost impossible to demareate sharply the boundary 
between diseases of the former type and those of the latter here, as elsewhere 
throughout this discussion, we shall confine most of our remarks to those dis- 
orders with a systemic background. 

Generally speaking, most of the systemic disorders with tongue manifesta- 
tions have an infectious or nutritional background. Again, it is well to think 
first of syphilis, for on the tongue syphilis may be found as a chancre, mucous 
patch, or gumma. 

The: chancre may occur anywhere on the tongue where it may resemble 
a small, punched-out ulcer or papule, or it may occur as a painless, indurated, 
eroded plaque. Induration, it should be remembered, must be determined 
while the patient’s tongue is relaxed. 

Within a few days or weeks, in the untreated case, the chancre is followed 
by mucous patches. These, also highly infectious manifestations of secondary 
syphilis, are due to actual invasion of the blood vessels in the papillae by 
spirochetes making the papillae taller and more capable of holding “fur.” 
The mucous patches, therefore, stand out as many coated islands against the 
red surface of the tongue. These plaques tend to be posterior, near the cir- 
cumvallate papillae, indurated, with erosion and exudate, especially on the 
marginal lesions, frequently associated with lesions at the commissures, on the 
lips, palate, faucial pillars, and tonsils. Furthermore, they are associated with 
concomitant signs of syphilis. 

An important differentiation from the mucous patch is that of leukoplakia. 
According to McCarthy® leukoplakia caused by syphilis is most frequently 
found on the tongue while leukoplakia occurring on the buccal mucosa more 
frequently results from constant irritation and trauma—smoking malocelusion, 
improperly fitting dentures. When the leukoplakia is syphilitic in origin it is 
a sear—the sear of the mucous patch. 

This disease is frequently characterized by some weeks of special mucous 
membrane sensitivity followed by the occurrence of a grayish, sharply defined, 
roughened patch on a mucous or mucocutaneous surface. As Stokes and as- 
sociates® put it so aptly, “On finding leukoplakia, look backward toward syph- 
ilis, forward to cancer.” 

Carcinoma may arise from: the squamous cells covering the tongue, 4s 
well as the lips, as has already been mentioned, or, less frequently, from the 
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bu mucous membranes, gums, or elsewhere. On the tongue or buceal 
is membranes this type of malignaney may begin with a minute fissure 
an infiltrated base or as a small or widespread, superficial, reddish 


mut 
hat 
chanve on the membrane surface. 

‘ther infectious diseases which cause changes in the appearance of the 
tone.e during their clinical course include many of the so-called “childhood 
dise: ses.” In searlet fever, for example, the “strawberry” tongue, raw, glisten- 
ing, ond studded with swollen papillae is classically characteristic. 

Nutritional deficiencies, particularly those of iron and the vitamins, have 

heen known to produce tongue changes for a number of years. The earliest 
manifestations of a vitamin B complex deficiency are frequently found in the 
mouth. By far the most characteristic finding is that of a smooth, atrophic 
tongue. 
With a riboflavin (lactoflavin, vitamin B,) deficiency the tongue tends to 
be purplish red and painful. Cheilosis and angular stomatitis are frequent 
accompaniments of this deficiency. Edema and a scarlet red tongue suggests 
a niacin deficieney. Since all members of the vitamin B complex are generally 
present in the same foods, an inadequate supply of these foods or improper 
absorption or utilization thereof is likely to result in at least some degree of 
multiple deficiency. Hence, specific differentiation of these deficiencies in a 
given patient is often difficult or impossible. A laboratory determination of 
hlood vitamin levels may be of some value. 

Moreover, Darby and associates’® have shown that angular fissures and 
superficial glossitis may accompany a chronic iron deficiency anemia of mild 
degree. It also has been shown by Darby" that Lactobacillus casei will relieve 
the signs and symptoms of the glossitis of sprue (heretofore felt to be the result 
of a niacin deficiency). 

Glossitis with atrophy of the lingual papillae is a common manifestation 
in primary, pernicious anemia, achlorhydria, Plummer-Vinson syndrome, mal- 
nutrition, and other less frequently encountered conditions. We agree with 
Cayer and associates’? that glossitis and cheilosis are most frequently due to 
multiple deficiencies, and it is of interest to note that of several forms of 
chronic irritation from the cancerogenesis viewpoint in the oral mucous mem- 
branes (such as tobacco, syphilis, sepsis, avitaminosis, etc.), Martin and Koop" 
feel that the most frequent and important is avitaminosis. 

The second patient presented himself with an abnormality of his gums. 
Here, as with the tongue, we again find many manifestations of local disease 
but we shall refer mostly to those disorders which reflect the general systemic 
condition of the patient. 

The toxie action of many drugs frequently is seen around the gingivae. 
The metals in particular such as bismuth, gold, lead, and mereury produce 
well-known changes. Bismuth causes the common, narrow, blue-black pigmen- 
tation (bismuth sulfide) of the interdental papillae and the marginal gingivae 
with or without stomatitis. It is well to remember that bismuth is given for 
conditions other than syphilis. 
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While lead is rarely used medicinally it is used extensively in industrial 
processes. The “lead line” is virtually pathognomonic of lead absorption and 
only the hematologic findings exceed it in importance in making an early 
diagnosis. The gray pigmentation of this line is slightly removed from the 
marginal gingivae and when studied with a hand lens is found to be composed 
of numerous closely spaced but separate granules. 

Some mouth warnings of trouble from mercury center around edema of 
the tongue and gums, especially recognizable about the third molars; pyorrhea 
pockets and imprints of the teeth in the sides of the tongue; bleeding and 
erosions of the gums and tongue. If the mercurial stomatitis becomes suf- 
ficiently severe, involvement of the tonsils, their pillars, the pharynx and soft 
palate may be such as to simulate a Vineent’s infection. Gold produces mucous 
membrane lesions similar to those caused by mereury only they are usually 
less severe. 

Many general disease processes, as we have already seen, cause changes 
intraorally. Among the more common ones which show gingival changes the 
following should be considered. 

Uncontrolled diabetes may be characterized by hypertrophied, bleeding 


gingival margins, excessive gingival calculus, and loose, sore teeth. 


In seurvy (vitamin C deficiency) there is gingival inflammation and 
marked hypertrophy. The gingivae bleed easily and are a purplish color due 
to eechymosis. 

The leukemias (aleukemic, myelogenous, monocytic, and lymphatic) may 
produce hypertrophy of the gingivae, often to the extent that the teeth are 
almost covered. There is a tendency to hemorrhage and ecchymosis. There is 
also a great tendency to ulceration; often large areas of the marginal gingiva 
become necrotie or infected by Vincent’s organisins. 

Pemphigus, a relapsing, usually fatal disease, forms flaccid bullae on a 
noninflammatory base, 1 to 10 em. in diameter. In malignant pemphigus the 
lesions usually occur in the mouth before there is any involvement of the skin. 
While the lesions often appear first about the gums, confluent, geographic 
areas are found, especially over the soft palate and uvula. The surface of the 
tongue is usually free until late. Fetor is pronounced and the mouth is very 
sore. It should be differentiated from erythema multiforme which will be 
diseussed presently. 

Tooth pastes or mouthwashes, the plastics in toothbrush handles, or the 
aniline dyes in lipsticks frequently produce acute vesicular or bullous erup- 
tions of the mouth or lips. The single or multiple transient, edematous swell- 
ings of angioneurotic (Quincke’s) edema occurring most often about the mouth 
(larynx and lips), eyelids, and occasionally the extremities should be men- 
tioned. It is most frequently caused by a generalized sensitization to such 
things as foods and drugs, the breakdown products of bacterial infections and 
physical agents like heat, cold, or mechanical irritation. 
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veral important skin diseases are associated with oral mucous mem- 
brane changes in a certain percentage of eases, especially of the buecal mucosa. 
One of these is lupus erythematosus, an inflammatory, usually chronic disease 
of the skin in which involvement of the oral mucosa is observed in about 10 
per cent of eases.* The skin lesions of this disease of unknown etiology are 
superficial, persistent, reddish, plaques of irregular size and shape, covered 
by acherent seales. The follicles of the involved areas are often patulous and 
filled with a horny plug. The sites of predilection are the nose, butterfly area 
of the faee, sealp, and dorsa of the hands. In the mouth lesions most frequently 
develop as isolated, symmetrical patches on the buccal mucosa opposite the 
erowns of the upper and lower molars, although they may be present on the 
hard palate, the tongue, and the gums. These painless oral lesions begin as 
punctate, red, ill-defined spots, either level with or slightly elevated above 
the adjacent mucosa. These spots soon merge into irregular patches which 
become superficially eroded and may be surrounded by a zone of dilated ves- 
sels. Old patehes may be slightly infiltrated and appear as atrophic, whitish 
sears. 

Still another skin disease of unknown etiology where an appreciable per- 
centage (some authors™ state as high as 50 per cent) have mucous membrane 
lesions is lichen planus. The characteristic skin lesion here is an angular, 
pinhead-sized papule with a flat, smooth, glistening, slightly raised, violaceous 
surface. The eruption has an especial predilection for the volar aspects of 
the wrists and the medial sides of the thighs, although it may be universal in 
distribution. The patient may complain of mild, intermittent pruritus. Traut- 
mann'® found in a series of 157 cases of lichen planus involving the mucous mem- 
branes that 82.1 per cent involved the buccal mucosa ; 50.09 per cent the tongue ; 


vula, nasal passages, ete. The same elementary lesion seen on the skin is ob- 
served on the mucous membranes. On the buceal mucosa the lesions consist of 
milky white papules which may be discrete but more commonly are arranged 
in linear or annular, reticulated patterns. On the tongue and lips they are 
often less characteristic and may simulate leukoplakia except for the mosaic, 
reticulated appearance. 

Our fourth patient complained of changes on his buccal mucosa. While 
many of the pathologie conditions already discussed or mentioned produce 
coincidental bueeal lesions, there are some which characteristically or pre- 
dominantly are found here. 

The erythematous fevers, for example, produce alterations such as the 
Koplik spots, those bluish-white points on a reddened base, pathognomonic of 
measles; the maeules of German measles; the vesicles and pustules of chicken 
pox and smallpox. It must be remembered that in the mouth, owing to fric- 
tion, moisture, and heat, reddened and eroded surfaces may be present in place 
of vesicles and pustules. 

Vesicles and bullae are frequently found in the mouth in erythema multi- 
forme, which is an eruption which may be produced by a variety of causes. 
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Besides the idiopathic type there is the type caused by the ingestion of cer. 
tain drugs (by mouth or parenterally) such as the coal tar derivatives, qui- 
nine, mereury, arsenic, ete., and the indigestion of stale meats, fish, and other 
foods during the course of septicemic and other disease processes. The erup- 
tion consists of bright red macules some 5 mm. in diameter which rapidly en- 
large peripherally and become first papular, later vesicular or bullous. The 
most frequent sites involved are first the dorsa of the hands and feet and 
second the oral mucous membranes. 

There the buccal mucosa, lips, and pharynx are the sites of predilection 
and the bullous lesions predominate. However, the bullae soon rupture leay- 
ing a superficial erosion with shreds of grayish epithelium dangling from 
around their circular, erythematous borders. It should be recalled here that 
the bullae of pemphigus occur on a noninflammatory base and a careful his- 
tory should also provide valuable clues for differentiating these two conditions. 


Contact with specific local sensitizing agents such as the essential oils in 
tooth pastes or mouthwashes, to the plastics in toothbrush handles, or the ani- 
line dyes in lipsticks frequently produces acute vesicular or bullous eruptions 
of the mouth or lips. The single or multiple transient, edematous swellings 
of angioneurotic (Quincke’s) edema occurring most often about the mouth 
(larynx and lips), eyelids, and occasionally the extremities should be men- 
tioned. They are most frequently caused by a generalized sensitization to 
such things as foods and drugs, the breakdown products of bacterial infections 
and physical agents like heat, cold, or mechanical irritation. 

Discolorations of the oral mucous membranes, particularly of the buccal 
mucosa, may be mentioned here. As has already been pointed out, typical 
surface discolorations occur in leukoplakia and lichen planus. 

Physiologic pigmentation occurs in the darker races. Pigmentation is 
also found in many systemic diseases. In Addison’s disease, characterized by 
asthenia, gastrointestinal irritability, weight loss, and hypotension in con- 
nection with destruction of adrenal cortex, pigmentation of the buccal mucosa, 
lips, tongue, and gums accompanying pigmentation of the skin is of great diag- 
nostic importance. The pigmentation is usually spotty or streaked and is 
brownish or black in color. It is “intrinsic” in character as opposed to the 
“extrinsic” pigmentation resulting from locally applied contactants and drugs. 

Still other conditions such as tuberculosis, pernicious anemia, or jaundice 
may cause mucous membrane discolorations of varying types and degrees. 


Summary 


Since the dermatologist is a physician whose specialty embodies many 
diverse fields, not only must his training be broad, but in instances where it is 
possible he should have a background of general medicine before going into his 
profession. In the centers of dermatology today where real advances are be- 
ing made in the knowledge of the specialty, there is ineluded in their curricu- 
lum physiology, bacteriology, biochemistry, mycology, and pathology. Since 
dermatology is fundamentally a branch of internal medicine, with perhaps 
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dition of minor surgery and roentgenology, progress must be dependent 
continuing combination of fundamental science with excellent clinical 
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A CASE OF PSYCHOSOMATIC ANGIONEUROTIC EDEMA 


JOHN F. Mek.as, B.S., D.D.S.,* anp Jack C. Miuuer, B.A., M.S.W.,** 
Houston, TEXAS 


HE patient, a woman 27 years of age, presented herself for treatment of 
a swelling of the upper lip and cheek with which she had been troubled for 
four years. It was felt that a medicosocial history would help bring about a 
diagnosis and aid in a plan of treatment. The patient was of German descent, 
blonde with blue eyes. At first she displayed some neurotic tendencies and 
apprehension but soon lost these in favor of a cooperative attitude and encour- 


aged our help. 


Dental History 


The patient had 2 upper left premolars and 2 lower left molars extracted 
in 1948. The periodontal membrane spaces were enlarged on the distal of the 
upper left cuspid and mesial of the upper left first molar. She showed evidence 
of chronic gingivitis generally with generalized materia alba. There were no 
deep carious lesions, and no pathologie periodontal pockets. The teeth were 


in fair alignment with no evidence of traumatic occlusion. In the lower left 
edentulous area the crest of the lingual cortical plate punctured the gingival 
mucosa, with evidence of inflammation but no gross destruction. An alveolee- 
tomy was performed and the ridge healed uneventfully. Before the ridge was 
corrected she felt that this area of inflammation was causing the swelling. 
When healing was complete, she transferred her complaint as centering around 
the upper edentulous area that was void of inflammatory process or residual 
infection. The anterior teeth were well formed, well aligned, and devoid of 
caries. Teeth were all vital, and had no response to directional percussion. We 
suggested an upper fixed bridge and a lower removable partial denture, which 
she intends to have made. Mixed salivary pH was 6.8. There was no evidence 
of salivary duct obstruction. There was some slight formation of salivary 
caleulus on the lingual-gingival aspect of the lower anterior teeth. There was no 
submaxillary or cervical adenopathy. The oral mucosa appeared normal; the 
tongue showed no evidence of glossitis or muscular dysfunction, and the color 
was normal. The patient had no difficulty with her teeth or oral eavity until 
four years previously when she first noticed the edema in her upper lip and 
cheek. She was given Benadryl, 45 mg. per day orally, for one week. She 
responded just slightly and had untoward effects; then was given Pyribenza- 
mine, 25 mg., and ephedrine sulfate, 12 mg. per day for one week, and the 
swelling was reduced appreciably. 
*Assistant Professor of Diagnosis and Radiology, University of Texas Dental Collexe. 
**Instructor, Practice Relations and Management, University of Texas Dental Colles 
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Medical History 


he patient learned that she was pregnant in August, 1948. Swelling of 
the lip (upper) appeared simultaneously. A son was born and the swelling 
became worse and was painful at the time of delivery. Immediately after her 
son was born, she visited an allergist. She reported negative findings with 
sensitivity tests. She then visited a dermatologist in 1949 whose treatment 
with ultraviolet rays failed, but the patient responded temporarily with injec- 
tions of Adrenalin. Beeause she felt that the previous treatment was not con- 
elusive, she had sensitivity tests performed once more in another city in early 
1952. She did not receive treatment at this time because she had to move to 


Fig. 2. 


another section of the country. In May, 1952, she presented herself to a 
plastic surgeon who performed an operation on her upper lip.. The swelling 
was reduced for a few months but occurred again. At this time the plastic 
surgeon preseribed 25 mg. of cortisone acetate per day. The patient believes 
that this medication helped her but was less effective as time went on. She 
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was not in the habit of taking barbiturates or analgesics and reported taking 
no drugs other than cortisone. She was taken off cortisone with no appreciable 
loss of edema or any increase in swelling. 


Social History 


The patient’s parents separated when she was 2. The mother entered into 
illicit sexual relations with a man who moved into the house when the patient 
was 3 or 4 years of age. She developed a hatred for this man and even wit- 
nessed the sexual acts. The mother of the patient was a rigid person who 
avoided discussion of sex and, in effect, taught the children to avoid sex 
because it implied nastiness. The patient resented the man, especially after 
her mother gave birth to an illegitimate child. She attended a girls’ school, 
but did not like one teacher who was a man. On occasion she enjoyed day- 
dreaming. She began to have symptoms of constipation due to nervous ten- 
sion. When the patient was 8 years of age, her mother attempted suicide and 
the patient relates that this experience was very frightening. 

Menstrual periods began at the age of 17. She was grossly unprepared 
for this experience. She learned only from instructions which came with the 
supplies. 

The patient had her first date with a man at the age of 18% years. She 
said she loved this man and did not engage in passionate love-making. She 
had a feeling of security when in his company. The young man went to war 
and was killed. The patient suffered a great deal of anguish because of this 
experience. In 1945 she was in a prison camp for six months; this was a very 
difficult period for her. In 1948, she married an American soldier in Germany 
and followed him to the United States. The first sexual experience was very 
painful, and subsequently she submitted only because she felt her husband 
desired it. A son was born in 1949, and the patient was divorced in 1952. 
The husband and child lived with his parents. She lived in the same city and 
worked in an office but was dissatisfied with the salary. 


Conclusions 


The patient stated that the swelling of her lip was embarrassing. She had 
observed that the swelling was more pronounced when she was anxious, tense, 
and unhappy and that the swelling subsided when she was happy and relaxed. 
However, she was reluctant to accept the relation of her difficulty to emotional 
states. Since she was divorced, she felt relieved that she did not have to sub- 
mit to sexual demands which were emotionally painful to her. She was some- 
what reluctant to be around older men because of the fear of getting into illicit 
relations, such as her mother experienced. 

The patient has continually sought an organic basis for her swelling. 
Findings both dentally and medically were negative. The patient was ex- 
periencing deep sexual conflict and, perhaps, some emotional conflict as to her 
role as a woman. However, she made a fairly satisfactory social adjustment if 
permitted to live away from certain intimate responsibilities. 
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agnosis: Psychosomatic angioneurotiec edema, conversion anxiety. 


atment: The patient received Benadryl, 45 mg. per day orally, for one 
She was later put on Pyribenzamine, 25 mg., and ephedrine sulfate, 12 
day. The swelling was slightly reduced and exacerbations completely 
ed. The patient was referred to a psychiatrist for treatment of anxiety. 





Anesthesiology 


THE COMPLICATIONS OF GENERAL ANESTHESIA IN DENTISTRY 
AS RELATED TO THE RESPIRATORY SYSTEM 


Bruce L. Doua.as, A.B., D.D.S.,* West Hempsteap, LONG ISLAND, N. Y. 


HE development of anesthesiology as a functional unit of the medical special- 

ties has shown it to be one of the most beneficial of the applications of seience 
to the relief of human suffering. From a blunt, crude beginning in which an 
anesthetic liquid was haphazardly dropped onto a towel, into a cone, or on a 
few layers of gauze, inventive ingenuity and a utilization of fundamental 
scientific principles have led to a more profound understanding of the chemical, 
physical and biologie approach to the subject. 

The fundamental principles were long in coming into clear focus. Anes- 
thetic drugs were so astoundingly effective in application that little thought was 
given to the nature of their action. Even today, after a quarter of a century 
of intensive research, the true cause of anesthesia is still a mystery; but the 
accumulation of basic knowledge. has led to the ability to predict accurately 
and to control, with assurance, normal and abnormal situations arising in con- 
nection with the administration of a general anesthetic. 

As general surgery branched into many subdivis'ons, anesthetists likewise 
found themselves confronted with different problems in the various surgical 
specialties. Position, function, and pathology of the surgical site continually 
offered new difficulties to the anesthetist. The type and age of the patient, 
as well as the anesthetic and operative facilities, all became important to the 
technique of administration and choice of agent. 

As differentiated from the difficulties in position in obstetric and urologic 
surgery, the physiologic factors affecting neurological and ophthalmic surgery, 
and the procedures peculiar to abdominal and chest surgery, general anesthesia’ 
as applied to dental and oral surgery is as much a part of the art and science of 
anesthesiology as any of the aforementioned specialties. 

Dental and oral surgical anesthesia, especially as applied in dental offices 
to ambulatory patients, presents a completely different problem within the 
field of anesthesiology. The physiologic process of anesthetization is basically 
similar to any other form of general anesthesia. The patient must be treated 
as an integrated unit and the anesthetist must be aware of his physiologic well- 
being throughout the procedure. But in dental anesthesia the anesthetist is 
confronted with a problem which the anesthetist is spared in most other surgical 
procedures—the operative field is located in the same area through which life- 
maintaining anesthetic gases must pass. Since this fact is responsible for 
Coben tere cai Bini tanicocet, of, regalmement in postaraduate course te orl sureeet 

*Resident in oral surgery, Queens General Hospital, Jamaica, N. Y. 
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ceurrence of the greatest number of complicating factors, adequate pre- 
ions must be taken at all times to insure the maintenance of a patent airway 
e lungs. This is so basic a necessity in any anesthetic administration that 
suld become second nature to the anesthetist. When the oral cavity is the 
tive site, the difficulty in the passage of anesthetic agents and oxygen, un- 
led, to the lungs is fundamentally the basis of most complications arising 
¢ the administration of general anesthesia. 


The Respiratory Pattern 


The respiratory pattern during general anesthesia is the safest and surest 
guide to anesthetic level, impending danger, or complications associated with 
the respiratory system. Respiratory ‘‘symptoms’’ should, if possible, be cor- 
related with blood pressure, pulse, and general appearance. In the ambulatory 
dental patient, a complete physical work-up is often impractical; therefore, the 
dental anesthetist must base his impressions on the respiratory pattern and the 
over-all appearance of the patient. 

In general anesthesia, respiration is left entirely under the control of the 
autonomie nervous system. Despite the maintenance of respiratory autonomic 
automaticity throughout the surgical stage, certain autonomic pathways and 
centers may be so disturbed as to give rise to different respiratory patterns. 
These rather typical changes, in order of progression, permit the classification of 
four separate planes as depth of surgical anesthesia is increased.’ 

The most important facts to be observed for changes in the respiratory pat- 
tern are rhythm, rate, tidal volume exchange, costal and diaphragmatic activity, 
and the length of the inspiratory and expiratory phases. 

The respiratory system is interrelated with all the major body systems in 
weaving the anesthetic pattern. It cannot, therefore, be treated entirely indi- 
vidually. Sinee the eardiae and respiratory centers in the brain so closely 
approximate each other, an anesthetic level capable of stopping respiration 
probably deeply affects the cardiac center ; but sympathetic support outside the 
medulla permits the cireulation to stand a much heavier insult than the respira- 
tory center.” 

Hypoxia and Anoxia 

The respiratory tract is the passageway through which oxygen reaches the 
lungs and subsequently the blood stream and brain. A diminution in oxygen 
supply, or hypoxia, is first demonstrated in the brain and progressively in other 
susceptible tissues in the body. The hemoglobin of the blood is the vehicle re- 
sponsible for the transport of oxygen. When there is an inadequate number of 
oxygen molecules to be carried, the effects of hypoxemia are detected in areas 
remote from the respiratory system; but to inelude hypoxia, or anoxia, in its 
proper plaee of recognition as the most significant of all anesthetic difficulties, 
it is here discussed as the first complication of the respiratory system. 

\s exclusion of oxygen extinguishes a fire, so, too, in a man or animal a 
deficiency of oxygen in the blood and tissues induces death. There are many 
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modes of dying, but there is only one final common cause of death. Whether 
the brain is destroyed, the lungs blocked, or the heart stopped, death finally 
occurs in but one way only. When breathing and the heart action come to a 
standstill, the supply of oxygen ceases. Unless a man is burned alive, the tissues 
of his body always die of anoxia.* 

The word anoxia, through usage, has come to mean an inadequate oxygena- 
tion of tissues.* Many prefer the term hypoxia, which has a more exact impli- 
cation. Regardless of terminology, when respiratory complications go un- 
recognized and untreated they ultimately lead to asphyxia, a condition mani- 
fested by anoxia and an increased carbon dioxide tension in the blood and 
tissues.® 

The factors leading to the development of hypoxia will be discussed in 
greater detail but, generally speaking, they may be listed as :* 


1. Decreased oxygen tension in the inspired air. 
2. Obstruction of the airway. 


. Impairment of pulmonary ventilation from: 
a. overdosage of depressant drugs 
b. restraint of thoracic and diaphragmatic movements 
e. decrease in vital capacity due to pulmonary pathology. 
d. alterations in permeability of pulmonary epithelium 
e. pulmonary edema. 
. Impairment of oxygen transport, such as oceurs in circulatory dis- 
turbances or carbon monoxide poisoning. 

5. Inability of tissues to utilize oxygen. 

Henderson? emphasizes that a diminished supply of oxygen in the blood 
always induces a diminution of the content of carbon dioxide. Not only does it 
cause acapnia, but acapnia in turn tends to intensify the lack of oxygen, since 
it depresses respiration and renders the blood less ready to give up oxygen to the 
tissues, completing a vicious cycle. Therefore, when anoxia has produced 
asphyxia, recovery is vastly promoted by counteracting not only the oxygen lack 
by administration of oxygen, but also the acapnia by administration of small 
amounts of carbon dioxide. This point was raised in 1921 and, although it has 
occasionally found a staunch advocate, it has generally been discredited in 
recent years. Anesthesiologists are essentially in agreement that carbon dioxide 
is of little value and, if used in sufficient concentration, may even have un- 
toward effects.’ 

In an exhaustive study, ineluding the opinions of twelve eminent physiolo- 
gists and anesthesiologists, Dill* showed that in cases of asphyxia the carbon 
dioxide tension is already high and additional carbon dioxide would be expected 
to nareotize, rather than to stimulate, the respiratory center. He concluded 
that, ‘‘Because the use of carbogen (oxygen with 7% carbon dioxide) may 
be harmful in some types of asphyxia, there is danger in having both 100% 
oxygen and carbogen available (for resuscitative purposes). Logistie considera- 
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tions also argue against the use of both. It is recommended that the admixture 
of carbon dioxide with oxygen for artificial respiration be abandoned.’’ 
(‘yanosis* is the bluish discoloration of the skin and mucous membrane due 
inerease or excess of reduced hemoglobin in the blood. It may occur 
y in an individual with an overwhelming hemoglobinemia, where an 
juate’’ oxygen supply is incapable of oxygenating the excessive quantity of 
reduced hemoglobin; or it may not appear with a marked hypoxemia in a 
severely anemic patient, where the amount of reduced hemoglobin may not be 
suffi-ient for it to be seen through the skin. 
‘he factors which influence the appearance of cyanosis are: 


The quantity of reduced hemoglobin in the blood (between 5 and 6 Gm. 
per 100 e.c. of blood must be present). 
The thickness of the skin—the thicker the skin, the less intense the color. 

}. The size and degree of dilatation of cutaneous vessels. 

|. The degree of pigmentation of the skin. 

[t is important to keep in mind that cyanosis is not a guide to the depth of 
anesthesia. Oxygen lack is responsible for the symptomatology of asphyxia, not 
anesthesia. Although it is not necessarily a sign of tissue damage, it is a definite 
indication of impending danger. No anesthetist is justified in awaiting the 
onset of eyanosis before deciding that the percentage of oxygen in his anesthetic 
mixture is too low, except in polycythemia. There is hardly ever an occasion 
where ‘‘hyperoxia’’ is harmful. As a matter of fact, the more oxygen a 
patient is given, the greater the expansibility of the myocardial musculature, 
the safer the anesthetic, and the less danger there is of hypoxie damage.’ 

The problems of asphyxia and anoxia have become an inextricable part of 
general anesthesia in dentistry. For many years nitrous oxide was the anesthetic 
agent of choice for the ambulatory dental patient requiring general anesthesia. 
After an initial few-hour lecture course in dental school and a demonstration 
by a salesman, there were dentists who took their patients’ lives, as well as their 
own reputations, into their hands by incorporating general anesthesia into their 
office techniques. Most found that this was not a mere toy, and in many in- 
stances, after one or two frightening experiences, pushed the machine into the 
corner of the office to gather dust! The dentist who is unconcerned about the 
percentage of oxygen in his anesthetic mixture or the color of his patient during 
anesthesia is now fading into the minority, but only after great strides have been 
made in the field of medical anesthesiology. 

Medical anesthesiologists consider dental and oral surgical anesthesia one 
of the more complicated subdivisions of their specialty. Yet, dentists are con- 
fronted with the complications inherent in this type of anesthesia every time 
they administer a general anesthetic. In addition to having to operate in the 
passageway through which life is maintained and through which anesthetic 
agents must pass, the dentist is often confronted with an apprehensive, wide- 
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awake patient subconsciously or consciously fighting his every move. The skill 
and knowledge required to cope with these problems ean be acquired only with 
intensive training and experience. 

Anoxia is considered to be an inseparable partner of nitrous oxide anes- 
thesia.‘° It is safe only if administered with adequate amounts of oxygen, but 
if enough oxygen is supplied with it, it is a poor anesthetic agent."* This is an 
inescapable paradox. Nitrous oxide is a weak agent and with it muscular relaxa- 
tion is impossible to attain. Therein lies the pitfall for the unwary anesthetist. 
To deepen the anesthesia, he must deprive the patient of oxygen, and the ultimate 
result is light surgical anesthesia plus the effects of asphyxia. This could be 
avoided by reinforcing the anesthetic mixture with a more powerful comple- 
mentary agent.’° 

Goodman and Gillman’ substantiate the fact that nitrous oxide has only 
mild anesthetic effects without the side effects of oxygen deprivation. Guedel'* 
emphasizes that nitrous oxide, with sufficient quantities of oxygen, is inadequate 
to produce level surgical anesthesia. The last decade has seen strong movements 
within dentistry to impress these facts upon the men using general anesthesia. 
Vinethene and trichloroethylene and, to a lesser extent, ethyl ether and ethylene 
have been introduced as adjunctive agents and have facilitated the advent of the 
oxygen-rich anesthetic in dentistry. 

Pulmonary Complications 

Pulmonary complications following anesthesia and surgery form the most 
frequent and serious type of morbidity and mortality.‘* Many factors contribute 
to their incidence, but most evolve around the ineffectual removal of secretions 
from the tracheobronchial tree. Under normal conditions, secretions are con- 
stantly produced in this tract. They are in part dried by air currents and re- 
moved by the action of the ciliated epithelium and the action of the bronchial 
musculature. These actions are inhibited by anesthetic agents and therapeutic 
doses of morphine and other drugs. The defense of the patient is further 
weakened against accumulated secretions by the presence of an ineffective cough. 
The following circumstances contribute to its ineffectiveness : 


1. An inability to inspire deeply due to: 
a. tight straps or restraining devices 
b. bronchospasm 
¢. position of the patient. 
Inadequate cough reflex in: 
a. weak, exhausted patient 
b. old age 
c. case of ‘‘irresponsive central nervous system. ”’ 
An inability to tighten abdominal muscles because of : 
a. avitaminosis 
b. ventral hernia or diastasis. 
An inability to produce positive pressure in chest in case of: 
a. open glottis (with endotracheal tube) 
b. tracheostomy. 
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he patients most likely to develop pulmonary complications are: (1) 
with a previous history of pulmonary disease, especially postoperative 
pneumonia; (2) those with chronic respiratory infection; (3) aleoholies; and 
4) :,0se who go into shock during the operation, or postoperatively.” 

fenderson® felt that in inhalation anesthesia, the frequency and degree of 
nary complications are dependent upon respiratory quality. On the 
if this facet, he coneluded that the cause of postoperative atelectasis is 


those 


pul 


basis 
not necessarily irritation of the lungs, but diminished tonus in the respiratory 
musculature. 

\pgar,’* on the other hand, contends that the origin of atelectasis is most 
frequently obstruetion by mucous plugs lodged in the major bronchi or in the 


smaller bronehioles. The obstruction may also be caused by reflex bronchospasm. 
The eases in the lung distal to the obstruction are absorbed into the blood stream, 
the alveoli become airless, and the solid area of lung thus produced is a perfect 
field for the development of infections. 

lenderson® stated that the relief of atelectasis requires both the clearing 
of the occluded airway and the restoration of tonus. Fortunately, in the large 
majority of eases, spontaneous return of vitality is effected without special 
therapy. Coughing, vomiting, turning from side to side, or even a vigorous 
slap on the side of the affeeted or collapsed lung may loosen a soft plug of mucus. 
With the elearing of the airway, the returning tonus of the diaphragm and 
other museles re-expands the lung. In eases of established atelectasis, Apgar’ 
recommends (1) a change in position with the affected lung uppermost; (2) hy- 
perventilation in several positions; (3) suction of the trachea with a catheter 
and stimulation of the cough reflex; (4) ‘‘judicious pounding’’ on the chest to 
assist expiration; (5) bronchoscopy if previous methods have failed; and (6) 
prophylactic administration of penicillin to prevent possible lung infection. 

Before proceeding further with some of the more common and important 
pulmonary complications, it seems advisable to pause momentarily and consider 
the mechanical aspects of most of these contingencies. 

Undoubtedly the most frequent and most important mechanical difficulty 
in the administration of any inhalation anesthetic is an obstructed or blocked 
airway. The machine may register an adequate dosage of anesthetic and oxygen, 
hut if the passageway for these gases is incapable of carrying them to the lungs, 
the entire procedure will terminate in failure and expose the patient to the 
greatest danger of inhalation anesthesia—anoxia. 

The airway is the pathway for the inspired and expired gases, extending 
from the nostrils and lips to the alveolar membrane of the lungs.‘ The causes 
of an obstruetion may be listed as follows :* 

Relaxation of Tissues.—The muscles of the neck, tongue, or pharynx may relax 
and block the airway; or the epiglottis may sag in front of the glottis. 

2. Laryngeal Spasm.—This may be partial or complete (to be discussed in greater 

detail later). 
. Aspiration of Foreign Body.—Vomitus, teeth, blood clots, ete., may lodge in 


the respiratory tract. 
!. Secretions.—Mucus, saliva, or purulent matter from abscesses may accumulate 


in the respiratory tract. 
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. Anatomic Defects—Large tonsils, polyps, tumors, tracheal collapse, or pharyn- 
geal or laryngeal edema. 

. Faulty Artificial Airways may be of improper size or improperly inserted, 
kinked, or plugged with secretions. 

. Bronchospasm or Bronchiolar Spasm due to vagal stimulation, asthma, ete. 

. Defective Apparatus.—The anesthetic apparatus, in a sense, is part of the air- 
way, and defective valves, narrow aperture in joints, or tubes, unfilled breathing 
bag, etc., may obstruct the airway. 

. Unsatisfactory Postwre.—Hyperflection or hypertension of neck, etc. 

. Inhibition of Thoracic Movements.—Leaning on chest, tight straps. 

. Tongue Against the Pharyngeal Wall.—This is especially possible in the supine 
position and concomitant faulty position of the head.14 This also may occur 
when a throat pack is pushed too far into the pharynx and carries the tongue 
with it. 

12. Nasal Obstruction due to coryza, septal deviation, polyps, ete. 


The symptoms of obstruction are :* 


1. Noisy Respirations manifested by crowing, snoring, and wheezing during either 
the inspiratory or expiratory phase of respiration. 

. Labored Breathing occurs in partial obstruction where the tidal volume is not in 
proportion to respiratory effort. This is characterized by exaggerated motion 
of the thorax and only a slight movement of the breathing bag or breathing 
chamber on the machine. 

3. Elevation of Blood Pressure, usually due to carbon dioxide excess, hypoxia, or 
both. 

. Rapid Pulse.—Tachycardia occurs in severe obstruction. There is a possibility 
of arrythmias, also. 

. Cyanosis.—Again the reader is reminded that cyanosis is a symptom, noted 
particularly in cases of severe or prolonged obstruction. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 





Oral Roentgenology 


RADIOGRAPHY OF THE ZYGOMATIC ARCHES 
Epwarp A. Wauincuus, D.D.S., SPRINGFIELD, PA. 


i(ERE may arise occasions when a suspected fracture of the zygomatic 
Tod must be confirmed. Sometimes this may be confirmed by digital 
examination of the area, but good radiographs are essential before the oral 
surgeon should attempt to reduce the fracture (Figs. 1 and 2). 


Fig. 1.—Fractured zygomatic arch. 


The following technique is simplified from one applicable to the medical 
field (T M 8-280, Military Roentgenology, War Dept., December, 1944), and 
presented for dental use. 

Accessories should inelude : 

|. Regular dental x-ray unit. 

2. Cassette (8 by 10 inch) with Par-Speed screen. 

3. Sereen film. 

4. Lead letter identifiers (R, right) and (L, left). 

From the Department of Radiodontics, Temple University School of Dentistry. 
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Fig. 2.—Reduced fracture. (Courtesy of Dr. John Hamilton, Temple Dental School, Surgery 
Department. ) 


Fig. 3.—The film, patient, and machine in place just before the cone is removed for a greater 
spread of radiation. 





perp 
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e procedure is is follows: 
Place the eassette (with the lead identifiers in place) behind the patient, 


licular to the floor (Fig. 3). 
Seat the patient erect, then tilt the head back so that the top of the skull 


touches the cassette approximately one-third the way up from the bottom 


Fig 


the fl 


dire I 
at a 


move: 


(The tragus-external canthus of the eye should be perpendicular to 


yr and parallel to the film.) 


Using a 24 inch anode-film distance and five-degree negative angulation, 
he cone toward the submental region so that the central ray will enter 
‘int just below the symphysis (Fig. 3). The extension cone is then re- 
for a better spread of radiation. 

Anode-film distance is 24 inches. 

Kilovoltage is 65. 

Exposure time is 50 milliampere seconds. 


Developing (time-temperature). 


2 CLAREMONT Rp. 





Oral Pathology 


IN VITRO STUDIES ON THE INITIATION OF ENAMEL CARIES. 
IV. ENAMEL PENETRATION AND DECALCIFICATION 
BY ACIDOGENIC BACTERIA* 


VALERIE Hurst, S8.B., M.A.,** JAMEs NucKOLLS,t Harry E. Frissir, D.D.S.,*** 
AND Max S. MarsHALL, B.S., M.A., Po.D.,**** San FRANcIsco, CAuir. 


Introduction 


N THE earlier experiments it was found that certain bacteria could pene- 

trate enamel of unerupted hamster teeth when incubated in broth culture 
having nearly neutral pH values.’ It then seemed of interest to determine 
whether such penetration might be accelerated or otherwise affected if the 
teeth were incubated in broth cultures having acid pH values, Acidity could 
easily be created under experimental conditions. otherwise identical to the 
first, simply by adding more dextrose to the media. Although numerous other 
workers have performed very similar experiments with extracted human 
teeth,’ their observations usually have been directed at visible, rather than 
microscopic, changes in the enamel. In the instances when histologic sections 
were prepared** the enamel had already become decalcified and dissolved 
so that only the dentine remained for histologic examination. The experi- 
ments described in this article were principally intended to observe micro- 
scopic changes which occurred in the enamel before it had become entirely 
dissolved. 


Method 


Aseptically dissected unerupted hamster teeth were used as in the earlier 
experiments. Their sterility was tested by incubating them either in Brain 
Heart Infusion or Proteose Peptone Broth with or without the addition of 2 
per cent dextrose. In cases where no dextrose had been added, the sterile 
molar was transferred to a 2 per cent dextrose broth culture of the organism 
to be tested. If the initial broth had contained 2 per cent dextrose, and the 
molar had proved sterile, the broth containing it was then inoculated with 


the test organism. 


From the Section of Oral Pathology, College of Dentistry, University of California Medi- 
cal Center, San Francisco, Calif. 

*This work was supported in part by grants-in-aid from the United States Public Health 
Service and the Sugar Research Foundation. 

**Instructor in Bacteriology, Coteus of Dentistry, University of California; Present Ful- 
bright Scholar at the Wright-Fleming Institute of Microbiology, St. Mary’s Hospital Medical 
School, London W. 2, England. 

¢Deceased. Former Professor of Oral Pathology and Chairman of the Division of Pre- 
clinical Sciences, University of California. : 

*** Associate Professor of Oral Histology and Oral Pathology, University of California. 

****Professor of Microbiology and Chairman of the Division, School of Medicine, Univer- 


sity of California. 
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l‘ecause in earlier work it had been found that the actinomycetes were 
limite! in their acidurie properties,’ it was decided to test only the lactobacilli 
and s‘reptocoeei under these conditions. With the exception of L. acidophilus 
No. 3\1S and No. 45A, all strains used (Table I) were among those described 
in the first series of experiments. Strains Nos. 3A1S and 45A were obtained 


from Dr. R. W. Harrison (Zoller Memorial Dental Clinic, University of Chi- 


cago), aS had been some of the others. The various strains of the two kinds 
of bacteria were tested on a total of 25 molars (Table I). 





TABLE I 





| NUMBER OF TESTS 
2% DEXTROSE 














PROTEOSE | BRAIN HEART 
ORGANISM PEPTONE | INFUSION 

Lactobacillus acidophilus 3A18 0 1 

20 0 1 

EH22G 2 3 

28V. 2 1 

30 1 1 

45A 0 1 ; 
Viridans streptococci No. 1 2 4 

No. 6 0 2 

Type culture 2 | eee 


In the tests with the lactobacilli the broth was changed monthly, at which 
time the pH values were checked as in the previous experiments. Perhaps 
because the streptococci were less aciduric they tended to die rather quickly, 
and it was found neeessary to change the broth, and sometimes reinoculate 
it, about onee a week, The.range of terminal pH values which they attained, 
as well as those attained by the lactobacilli, are shown in Table II. 


TABLE IT 

















TERMINAL 

iid ee hoe MEDIUM pH RANGE 
Lactobacilli 2% Dextrose Proteose Peptone 3.55-3.90 
Brain Heart Infusion 3.75-4.20 

Viridans streptococci 2% Dextrose Proteose Peptone 4.65-4.85 
Brain Heart Infusion — 4,45-4.95 


In order to cover the full time span in which enamel decalcification might 
be expected to oceur, the molars were incubated in these cultures for 15 to 
170 days. After it was found that the enamel dissolved quite rapidly, the ma- 
jority were incubated for the shorter intervals of time. 

At the completion of the tests histologic sections were prepared in the 
usual manner. An approximate total of 4,000 sections was examined. 


Results 


. In general the amount of enamel retained in either group of tests was 
directly proportional to the length of ineubation. Among the molars in- 
cubated for the longer periods of time, the enamel was completely gone. Un- 
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doubtedly the mechanical manipulation both during the test process and 
during histologic preparation contributed to the disintegration of the softened 
enamel. However, those molars which had been incubated only a relatively 
short time often had considerable enamel left. Histologically it usually had 
the appearance of having undergone some digestion comparable to that ob- 
served in specimens of enamel matrix which have been overdeealeified in 
histologic preparation. The enamel rods had lost their characteristic straight 
parallel arrangement and had become twisted and distorted. Often there was 
partial or complete loss of rod detail. 

In six of the tests with lactobacilli the bacteria were found within the 
enamel remnants (Figs. 1-4). Disregarding the altered appearance of the 
enamel, the histologic picture was quite similar to that seen in the experiments 
conducted at nearly neutral pH values. Frequently, penetration appeared 
to have been quite extensive, involving large areas of enamel and extending 
down, but never across, the dentinoenamel junction. The dentinal tubules were 
frequently enlarged and filled with organisms which always appeared to have 
entered from the dentine side (Fig. 5). 

In three of the tests with the streptococci the enamel also appeared to 
have been penetrated, but more superficially than with the lactobacilli. How- 
ever, the remaining enamel was so fragmentary that positional relationships 
were somewhat difficult to interpret. 


Discussion 


The presence of lactobacilli, and possibly streptococci, within partially 
dissolved enamel suggests that penetration had occurred much as in the first 
experiments in which the broth was neutral. Whether this penetration had 
occurred prior to, simultaneously with, or following decalcification is, of 
Since it had oceurred in a nonacid environment in the 


course, not known. 
first experiments, it would seem most likely to have occurred either with 
or preceding the decalcification which took place in these last experiments. 
The finding of extensive areas of invasion in one molar ineubated only 15 
days, and two incubated 30 days, suggests that the conditions of these experi- 
ments permitted penetration to occur more readily than in the tests done with 
neutral pH values. This might be interpreted to mean that deealeification ac- 
celerates the caries process and is somewhat in harmony with the old hypothe- 
sis that decalcification precedes utilization of the matrix. 

The presence of bacteria within the dentinal tubules is in accord with 
the results of other experimenters who prepared histologie sections of human 
teeth incubated in broth cultures having acid pH values. Since the bacteria 
appear to have entered from the pulpal side and not in the direction from 
which natural caries starts, the phenomenon probably should not be considered 
This has been recognized by other workers, among them 


analogous to it. 
* 8 QOur results gave no evidence that the dentine 


MelIntosh and co-workers. 
had been penetrated from the enamel side, as has been suggested in the work 
of some.*> This apparent failure of the organisms to penetrate across the 
dentinoenamel junction, observed in both these tests and in the ones with 
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Fig. 2. 


1.—Molar incubated in 2 per cent dextrose broth culture of L. acidophilus EH22G, 
HH 4.2. (Gram-Weigert, 300.) A, Innumerable bacteria within softened enamel; 


a 
, dentinoenamel junction; C, dentine. 


.—Molar incubated in 2 per cent dextrose broth culture of L. acidophilus EH22G, 
2. (Gram-Weigert, xX1,000). A, Long threadlike forms, characteristic of this 


. PH 4.2. 
ithin softened enamel; B, dentine. 











Fig. 


Fig. 3.—Molar incubated in 2 per cent dextrose broth culture of L. acidophilus No. 3", 32 
days, p 


3.9. (MacCallum, x<1,000.) <A, Bacteria in enamel; B, enamel. : 

Fig. 4.—Molar incubated in 2 per cent dextrose broth culture of Lactobacillus 28V:, 32 

days, pH 4.0. (Gram-Weigert, 500.) A, Bacteria within softened enamel; B, dentinoen amel 
junction; C, dentine; D, bacteria in enamel organ remnants. 
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neutral pH values, is a point of interest. Its explanation and significance are 


obscure. As was suggested in the first article, dentine penetration from the 
| side may require either longer time, the activities of several kinds of 


enan 
organisms, or both. 


Fig. 5.—Molar incubated in 2 per cent dextrose broth culture L. acidophilus EH22H, 65 
days, pH 3.9. (Iron hematoxylin and Congo red, X1,000.) A, Organisms in dentinal tubules ; 
8, organisms in papilla; C, enamel dissolved; D, dentine; FE, predentine. 


It is the authors’ belief that the microscopic penetration studied in these 
and the preceding experiments more closely approximates the initial phases 
of caries than does the complete enamel destruction observed in the in vitro 
experiments of other workers. It is well known that enamel of teeth placed 
in cultures producing an acid environment eventually becomes completely 
dissolved through decalcification. Similar results are also obtained when the 
teeth are placed in acid alone.® *° Whether or not the results obtainable by 
either method duplicate even the more advanced stages of natural caries is 
open to doubt. Shaw"! recently concluded that the experiments based on the 
acidogenie hypothesis have not resulted in lesions clinically or histologically 
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resembling dental caries, and Bagnall? likewise doubts whether decalcifica- 
tion and caries are identical. Some investigators have felt that caries is more 
closely duplicated in vitro if only a small area of the enamel is subjected to 
decalcification. The assumption is made that this method of localizing acid 
action is comparable to localization presumed to be provided by the dental 
plaque. The validity of this assumption is still open to question since plaques 
are ill-defined entities and have never conclusively been demonstrated to lo- 
ealize acid action. Dietz’? regards the lesions produced by leaving only por- 
tions of the enamel exposed as definitely unlike true caries. An excellent 
review of caries in vitro experimentation, together with critical commentary, 
is found in the work of Bagnall.” 

The results of the last and the preceding series of experiments incline the 
authors toward the hypothesis that enamel penetration and caries initiation 
may occur either independently of, or simultaneously with, acid decalcifica- 
tion. They therefore believe that the observation that no caries occurs among 
animals reared in a bacteria-free environment*® cannot be taken to imply that 
bacterial fermentation of sugar is the sole prerequisite of caries initiation; 
it may ‘be also interpreted to mean that caries ensues processes of bacterial 
metabolism quite unrelated to acid production. 


Summary and Conclusions 


Unerupted hamster molars were incubated in broth cultures of lacto- 


bacilli and streptococci to which 2 per cent dextrose was added. Histologic 
sections of the remnants of decalcified enamel showed its extensive penetra- 
tion by the lactobacilli and possibly superficial penetration by the strepto- 
cocci. From these and the preceding experiments it is concluded that enamel 
penetration may occur concurrently to, or independently of, acid decalcifica- 


tion. 


The authors express appreciation to the numerous persons who have contributed to 
these studies: Miss Patricia Mullett, who gave valuable assistance with the bacteriologic 
details; Mrs. Dorothy Conlon, Mrs. Barbara Canavan, Misses Elizabeth Scholz and Mary 
Jane Thias, who made the histologic preparations; Dr. T. D. Lewis, who managed the 
animal colony; Mrs. Barbara Stutzman, who prepared the photomicrographs and gave other 
valuable assistance; Mrs. Hortense Whitaker, who gave secretarial assistance with the 
records and in preparing the manuscript; Dr. William Hutton, who made the statistical 
computations for the evaluation of the results; Mr. Walter B. Schwarz, who arranged the 
illustrations. 
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Endodontics 
THE TREATMENT OF PULP EXPOSURES* 


S. S. Parrerson, D.D.S., ANp G. VAN Huysen, D.D.S., INDIANAPOLIS, Iyp. 


OMETIMES during the preparation of cavities the healthy pulp becomes 
exposed. In eases of pulp anomalies and where it is necessary to cut ex- 
tensively to satisfy certain technical requirements, pulp exposure may occur. 
No one enjoys such an experience because there is always the possibility that 
an exposed pulp may become infected. The infection may pass through the 
apical foramen with possible loss of the tooth in spite of the most careful and 
arduous root canal therapy. The dental profession has been, and still is, there- 
fore, greatly concerned with the development of good pulp capping methods 
and material. 
In 1939 Zander, though not the first one to use this material,? described 
the use of Ca(OH)., a relatively nonirritating capping material. Later he 
showed that exposed pulps treated with the slightly more irritating eugenol 


gave histologic evidence of minimal pulp injury. Hess* has also undertaken 
some outstanding work in this field. The study described in this report is 
essentially a confirmation of Zander’s work to emphasize the fact that if the 
healthy pulp exposure is capped immediately with a nonirritating material, 
without the use of destructive chemicals or so-called chemical sterilization, the 
pulp will heal and remain healthy. 


Technique 

Cavities were prepared in four human nonearious teeth so that their pulps 
were carefully but deliberately exposed. Three of these teeth were premolars 
in the mouth of a 14-year-old patient, the fourth a molar tooth of a 43-year-old 
man. Two of the exposures were made with the airbrasive technique and two 
with a steel burr. Three of the exposures were capped with a paste of 
Ca(OH)., one with a thin piece of sterile gold plate. In all instances the ex- 
posed pulps were healthy, they bled actively, and were capped as soon as the 
hemorrhage could be washed away without recurrence. This washing was ac- 
complished with a blunt needle syringe using saline or 4 per cent chlorazene 
in distilled water. The cappings of Ca(OH)., paste or gold plate, were then 
covered with crown and bridge cement and the teeth remained in place two 
months before they were extracted and processed for histologic sections. On 
two different occasions, once two weeks after exposure and again just before 

From the Indiana University School of Dentistry. 

*Supported in part by a grant from the United States Army. 
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extraction, the teeth were tested for vitality with a vitalometer. All of the 
teeth responded at about pV 1 higher than their adjacent or corresponding 
tooth on the other side of the mouth. 

he armamentarium necessary for pulp capping is usually found in any 
dental office where operative dentistry is performed. The instruments and 
materials are listed below. The instruments should be sterilized previously 
by any convenient method. They are then wrapped in a freshly laundered 
towel and are at hand when the emergency exists for treating a pulp exposure. 


Fig. 1.—Instruments and medicaments used for capping exposed pulp. 


The pulp capping kit consists of the following items listed below and shown 
in the composite Fig. 1: 


A. Instruments 


1. Glass mixing slab 

2. Spatula 

5. Plastie instrument 

4. Cotton pellets 

5. Exodontia sponges (3 or 4) 
6. Blunt needle and syringe 


3. Medicaments 


1. A capsule of calcium hydroxide (U.S.P.) or a prepared ecaleium 
hydroxide paste such as Sero-Caleium.* 
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3. Oxyphosphate cement and liquid. 
4. 4 per cent solution of chlorazene or a normal saline solution. 


2. Sterile water (food coloring added for clearer visibility). 


Following exposure of the normal pulp (Fig. 2,a@) the tooth should be 
isolated with cotton rolls. The use of the rubber dam for this purpose is not 
necessary but is beneficial. After the bleeding has stopped, the cavity prepara- 
tion and the pulp exposure are gently irrigated with about 10 c.c. of chlorazene, 
This irrigation removes the tooth debris and keeps the pulp moist. It is neces- 
sary to prevent irritation by dehydration while the pulp is exposed. This can 
be accomplished with a pledget of cotton soaked in saline or chlorazene solu- 
tion gently placed over the exposure. 


Fig. 2.—Four steps in the treatment of pulp exposure. 


Caleium hydroxide (U.S.P.) is spatulated to a thick puttylike consistency 
with sterile, colored, distilled water. Sero-Calcium,* a prepared paste, can 
also be used and is preferred in that it is easier and quicker to apply. The 
calcium hydroxide paste is gently teased over the pulp exposure with the blade 
of a plastic instrument (Fig. 2,b). A thin mix of oxyphosphate cement is 
“flowed” over the calcium hydroxide paste and allowed to harden. Care must 
be taken all through the operation not to traumatize the pulp by pushing 
filling or capping materials into the exposed pulp. After this first mix of 
cement has hardened (Fig. 2,c), a stiffer mix of cement is used to fill the cavity 
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Fic. 2.d). If the eavity is multisurfaced, some type of matrix is used; this en- 
ables ‘he operator to obtain a thorough seal for the treatment. The filling is then 


d for premature occlusal contact and when found removed with a fine 
stone. Some operators prefer to place the finished restoration at this time. 
If this is desired, a finished cavity preparation may be made immediately. 
Care must be exercised to prevent the loosening of the cement sealing over the 
pulp capping material. The technique just described may be altered and, in- 
stead of caleium hydroxide, a sterile gold or other metal plate may be placed 
over the exposure. In the case shown later, where a gold plate was used, the 
pulp remained vital and developed no evidence of inflammation or infection. 

Since it takes about two weeks for any wound to heal, it is preferable to 
wait before insertion of the final restoration. Waiting gives the operator time 
to determine whether or not the pulp will survive. Although two weeks is not 
time enough to establish a dentine bridge of any appreciable thickness, it is 
long enough to establish healing. At the end of two weeks an electric vitality 
test is given the tooth. The results are compared with other adjacent teeth or 
the corresponding tooth on the opposite side of the arch. The affected tooth 
will often test slightly higher than the opposite member, but only an interval 
or two. If the electrie vitality testing apparatus is not available, ice tests can 
be made. When ice is applied to the labial or buccal surfaces of a healthy 
tooth, the patient will promptly register moderate pain which will quickly 
subside. If the pulp is undergoing degenerative changes, the pain will last 
longer and leave much slower. The operator must acquaint himself with these 
two different types of pain responses to evaluate the difference between the 
healthy and the degenerating pulp. 


Results 


Histologic Examinations.—The following photomicrographs show the 
histologic changes which occurred in the pulps of four nonearious teeth whose 
pulps were deliberately exposed and capped. Fig. 3 shows the results obtained 
following the capping of a pulp exposure in a premolar tooth from a 14-year-old 
girl. This was a nonearious tooth scheduled for extraction for orthodontic 
reasons. The exposure was made with an inverted-cone burr No. 35 and 
capped with Ca(OH). aceording to the aforementioned procedure. Two months 
later the tooth was extracted and semiserial* histologic sections prepared. 
Fig. 4, a higher magnification, shows that there was a complete bridge of sec- 
ondary dentine covering the exposed pulp. There was no evidence of inflam- 
mation in the pulp and there were no clinical signs or symptoms of pulp dis- 
tress. The tooth had responded to the vitalometer the same as did the adja- 
cent premolar. It is assumed from the appearance of the histologie section 
that very satisfactory healing had taken place. The space in the pulp tissue 
below the bridge was a tear brought about during the cutting of the section. 

The photomicrograph shown in Fig. 5 is that of a histologie section taken 
from another treated premolar from the same 14-year-old girl. This tooth was 


chee! 


t mt, was possible from close observation of the block during cutting on the microtome 
0 obtain sections close to the greatest diameter of the bridged exposure. 





Fig. 4. 


Fig. 3.—Premolar tooth of a 14-year-old girl. The pulp was exposed with a burr and 
pees immediately with Ca(OH): The tooth was extracted two months after the pulp was 
capped. . 

Fig. 4.—Higher magnification of the histologic section shown in Fig. 3. The exposure 18 
covered with a bridge of dentine and the pulp is free of inflammatory change. 


2 
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Fig. 8. 


Fig. 7.—A higher magnification of the histologic section shown in Figs. 5 and 6. 
one may see particles of aluminum oxide and no pulp reaction. The largest particles are 
about 30 microns at their greatest dimension. 


Fig. 8.—Molar tooth of a 43-year-old man. The pulp was exposed with the airbrasive 
technique and capped immediately with Ca(OH): The tooth was extracted two months later. 


Here 





TREATMENT OF PULP EXPOSURES 201 


, be extracted for orthodontic reasons. In this instance the pulp exposure 
was made with the airbrasive technique, capped immediately with Ca(OH),, 
and -overed with oxyphosphate cement. In Fig. 6 the magnification is great 
enoueh to show that there was complete bridge formation. The small circle 
in the photograph was placed around some small particles seen in the pulp. 
Fig. 7, a greater magnification of this area, shows that the particles are crystals. 
The largest of these sharp erystals are about 30 microns across their greatest 
length. These are crystals of aluminum oxide used for making the pulp ex- 
posure with the airbrasive technique. In spite of the treatment and presence 
of the foreign bodies there was no inflammation in the pulp and a completely 
protective secondary dentine bridge had formed. There were no clinical signs 
or symptoms of pulp distress. The tooth responded to the vitalometer in a 
manner similar to the adjacent premolar. 


als 


‘ Fig. 9.—A higher magnification than Fig. 8. There is no bridge covering the exposure. 
Particles of aluminum oxide may be seen in the pulp tissue. There is no evidence of pulp 
reaction to the operative procedures, or aluminum oxide particles. 


Fig. 8 shows the results obtained following the pulp exposure of a molar 
tooth of a 43-year-old man. This exposure, made with the airbrasive technique, 
was capped with Ca(OH)., and filled with cement. Two months later the tooth 
was extracted. Fig. 9 shows that no bridge was formed and that particles of 
aluminum oxide were present in the pulp tissue.* There was no inflammation 
visible in the pulp and there were no signs or symptoms of pulpitis. There 
was visible all about the margins of the pulp chamber a relatively thick layer 
of predentine indicating the presence of active dentine formation, yet no bridge 
of dentine was formed across the exposure. This failure of secondary dentine 
bridge across the exposure may be due to the pulp age, but more work would 


thes fhe histologic section shows evidence of pulp autolysis because of incomplete penetra- 
- ong the fixative. It is difficult to fix these small pulps properly in old teeth even though 
Sot canals are exposed by cutting off the root in a manner similar to that shown in Fig. 
“. This faulty fixation does not preclude observations concerning the presence or absence of 
inflammation or predentine layer. 
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have to be done to confirm or deny such a fact. This does, however, demon- 
strate that capping an exposed pulp can be considered a clinical success even 
though a dentine bridge does not form. This case also shows that once a 
capping is placed and as long as the tooth is clinically and roentgenologically 
free of signs and symptoms of inflammation it should remain undisturbed. 

Fig. 10 is another premolar tooth from the 14-year-old patient mentioned 
previously. This tooth was also to be removed for orthodontic reasons. The 
pulp was exposed with a burr and capped with a piece of thin sterile gold plate. 
The tooth was removed two months later and processed for the histologic see- 
tion illustrated. Figs. 10 and 11 show that there was a vigorous attempt on 
the part of the pulp to build a bridge across the opening. This bridge was in- 
complete. However, there was no evidence in Fig. 11 of pulpitis. Clinically 
the pulp showed no signs or symptoms of a pulpitis. Although this young 
tooth pulp was unable to bridge the exposure gap completely, it did lay down 
considerable irregular dentine. This can be contrasted with the preceding 
ease of the tooth from the 43-year-old patient where there was no evidence of 
secondary dentine formation. This is another illustration of the fact that pulp 
cappings may or may not be completely protected by a dentine bridge. As long 
as there are no signs or symptoms of pathology they can be considered success- 
ful and should not be disturbed. 


Clinical Examinations.—In addition to the detailed histologic study of the 
results of capping of the four teeth above, 568 teeth have had their pulps similarly 
capped during the last three years in the adult clinic of Indiana University, 
School of Dentistry. It was possible to re-examine, periodically, some of these 
teeth. There is included in Table I the clinical results obtained from the 
follow-up on ecappings of 56 of these teeth. The table shows that with the ex- 
ception of cases 11, 29, 38, 40, and 55 it is safe to say that the results were 
clinically satisfactory. Therefore, from the four histologic sections and the 
clinical examination described in the table, there were 55 successes and 5 fail- 
ures. In other words, 92 per cent of the cases that returned for re-examination 
responded well to capping procedures. One can see from the table that a 
relatively large number of posterior teeth are included in the study. This was 
brought about by the fact that these teeth contained pulpstones or tortuous 
canals that would not lend themselves to thorough instrumentation to the apex 
of the roots for endodontic treatment. Therefore, the only alternative for sav- 
ing the tooth was the pulp capping operation. That so many of the pulp 
capping procedures are successful in posterior teeth would indicate that it is 
up to the dentist to attempt more of this type of treatment. With the pro- 
cedures now available for pulp capping, where there is any question of choice 
between pulp capping, pulpotomy, or root canal therapy, one of the first two 
types of treatment is mandatory. 


Discussion 


This study verifies previous findings and fundamental concepts with re- 
spect to the vitality and recuperative powers of the healthy pulp. It is again 
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Fig. 11. 


4 Fig. 10.—Shows a histologic section of another premolar tooth from a 14-year-old girl. 
The pulp was exposed with a burr and capped with a piece of 0.001 gauge gold foil. The 
tooth was extracted two months later. 


Fig. 11.—A higher magnification than Fig. 10 shows an incomplete bridge and no inflam- 
mation in the pulp. 
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demonstrated that if the healthy pulp is capped immediately with a nonirriiat- 
ing material it will survive as a normal functioning organ. There can be no 
future for a pulp that has been exposed more than an hour or two, whether 
it be due to caries, fracture, or any other cause. Inflammation of the pulp, 
whether it be hyperemia or necrosis, is not conducive to successful pulp capping. 
It is, of course, not always easy to determine how long a pulp has been exposed 
or whether or not inflammation is present. The more the operator knows abvut 
the condition of the pulp the more accurate will be his prognosis. 


TABLE 1. FINAL RESULTS OBTAINED FROM 56 TEETH WITH CAPPED VITAL PULPS 








| POSTOPERA- | VITAL- | | POSTOPERA- VITAL-— 
| TIVE TIME | OMETER | CASE | | TIVE TIME | OMETER 

AGE | TOOTH | (MONTHS) |RESPONSE} NO, | AGE TOOTH (MONTHS) |RESPONSE 

13 UR6 10 29. 15 UR7 ) 

13 UR7 30. 57 r 

45 UL2 31. 19 

31 UL6 32. 14 

14 UR2 33. 48 

59 UL2 34. 24 

11 ‘ 35. 23 

31 36. 34 

14 37. 30 

13 38. 66 

14 39, 24 

53 40. 36 

26 41. 37 

43 42. 14 

f 45. é UL6 

44, 6 LR6 

45. LR7 

46. f ULI 

——— UR7 

48. 2 UR6 

49. 22 UR5 

So. = 4 UL4 

§1. f UL6 

52. TR6 

53. LR7 

54. 2 LR6 

55. LR6 

56. : UR6 17 


*Teeth 22 and 30 were used as bridge abutments and proved x-ray negative at the end 
of fifteen months. 
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An examination of the conventional methods used for capping pulps in 
the past shows that up until about 1939 the drugs ordinarily recommended 
have been irritating and palliative. Unfortunately, it was and still is con- 
sidered by many operators necessary to sterilize chemically all pulp exposures 
to destroy the organisms that contaminate the field in spite of all precautions. 
Destructive chemicals such as phenol, thymol, eugenol, and others were and 
still are applied liberally to the exposures because it is thought that there are 
bacteria present which should be destroyed. Many operators touch the ex- 
posure with an actual cautery to kill bacteria and stop bleeding. These oper- 
ators ignore the fundamental fact that drugs and heat are highly destructive 
when applied to raw connective tissues, so that, whether or not bacteria are 
present, the end result is always the same, viable resistant tissue is destroyed. 
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The lentist should be aware of the fact that dead tissue is in itself very ir- 
rita! ng to the adjacent living tissue. The adding of insult to injury is not an 
effe. ive method for remedying any situation. Shroff® stated: “It is funda- 
men i! of all sueh operations that they should leave the tooth and the patient 
ina’ least as good a state as that in which we found them.” 

rban® in 1929 showed histologic evidence that the pulp tissue, like any 
othe: connective tissue, contains a defense mechanism. This defense mechan- 
ism -hould not be destroyed by caustic chemicals applied to the tissues. It 
shoul be realized that the presence of a few organisms that drop into an ex- 
pose! tissue do not constitute an infection.’ All bacteria have a period in which 
they are dormant. It requires hours or days before they can multiply and 
estal) lish themselves within the healthy tissue. The exposed pulp should be 
covered immediately after the wound is made with a nonirritating materia! 
so that the defense mechanism of the tissue will take care of those few organ- 
isms which do get into the wound. A connective tissue is not infected until the 
organisms are established and multiplying. The healthy pulp, like any other 
connective tissue, will survive and repair small injuries even in the presence 
of a few baeteria. The defense mechanism should not be destroyed by caustic 
chemicals or heat applied to the raw tissue. There is no cautery, caustic, or 
other chemical that will destroy bacteria and not also injure the tissue and 
all of its healing potential. If nature cannot handle the few organisms that 
fall into a healthy exposed pulp between the time when the accident of ex- 
posure oceurs and the short time it takes to cap the wound, nothing, least of 
all eaustie chemicals, will do the trick. The general surgeon has proved long 
ago that if a wound is clean, that is, made free of dead tissue and debris, and 
is sutured within two hours after it has occurred, there will be no infection. 
The wound will heal by first intention. This is true also of the exposed healthy 
pulp tissue. 

Textbooks on operative dentistry usually state that capping of a pulp of 
an old tooth is contraindicated because it is alleged that tissues are atrophic, 
that the cireulation is reduced and inadequate and therefore the recuperative 
powers of the: pulp are insufficient for repair of the injury. The pulps of 
older teeth are, of course, smaller than those of young teeth. Fibrosis and 
calcification of the pulps do oceur with advancing age, but one cannot infer 
from this histologie picture that the healing potential is thereby interfered 
with. Although certain age changes do take place in the pulp, the cireula- 
tion may remain relatively adequate. 

The pulp eapping procedures described in this article also show that satis- 
factory results may or may not be followed by closure of the exposure with a 
dentine bridge. It is therefore suggested that if a pulp is successfully capped 
the area should remain undisturbed and not reopened. 


Conclusion 


|. Pulp capping should not be attempted when pulpitis is present. 
_ 4. Exposed healthy pulps should be protected immediately with a non- 
irritating material. 
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3. Pulp cappings should not be subsequently disturbed or removed. 
4. Pulps are amenable to successful capping at almost any age. 
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Research 


SOME OBSERVATIONS ON DENTAL CARIES IN SYRIAN HAMSTERS 


J. \. Votxer, D.D.S., Pu.D., anp C. E. Kiapper, Pxu.D., BirminGHam, ALA. 


N OUR laboratories we have been primarily interested in the relationship 
| of dietary sugar to dental caries. To this end, we have conducted a con- 
siderable number of investigations during the last ten years. These researches 
have fallen into two primary categories. In its broadest, sense, one of these 
has been concerned with the oral physiology of refined carbohydrates. Numer- 
ous observations have been made on the clearance of sugars from the mouth 
and the mechanism of carbohydrate degradation by oral enzymes. The major 
results of these studies have been presented to scientific groups and have been 
the subject of published reports.’ 

The other group of researches has been directed toward an understanding 
of the factors influencing dental caries in experimental animals. This subject 
has commanded our research interest for the last four years, during which time 
we have had the opportunity of studying some 2,500 animals. It is our in- 
tention to report herewith some of our major observations and interpretations. 

We are of the opinion that the Syrian hamster is the animal of choice for 
experimental earies studies. The susceptibility of this animal to tooth decay 
was first observed by Arnold.’ Subsequently, it has been investigated in con- 
siderable detail by groups working at Rochester, Tufts, Harvard, Minnesota, 
University of Chicago, Copenhagen, and other places. Of particular importance 
are the early studies of Keyes and his associates.° 

The generalized use of the animal, however, has been retarded by the great 
variation in earies susceptibility observed by workers in unrelated institutions 
and the considerable differences in caries susceptibility noted in the same 
laboratory over an extended period of time. Rather than being discouraged 
by this lack of uniformity of results, we have been most interested in the 
identity of the factors that make for the variations. 

[t seems probable, on the basis of findings reported by Sognnaes’ and con- 
firmed and extended by us, that the age at which the hamster is placed on the 
cariogenie diet is of major significance. For purposes of orientation it should 
be stated that this animal, like man, has three molars in each quadrant and that 
the gross and mieroseopie anatomy of the molars of the two forms is comparable. 

From the School of Dentistry and Medical College, University of Alabama. 


Read before the March 23, 1953, monthly conference of the New York Institute of Clinical 
Oral Pathology. 
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In our investigations, hamsters are maintained on Purina laboratory chow 
checkers until the start of the experimental period. This ration has been shown 
repeatedly to be noncariogenic. During the experiment the animals are main- 
tained on a modified Hoppert-Webber-Canniff diet. This contains 66 per cent 
sucrose, 30 per cent powdered whole milk, 3 per cent alfalfa, and 1 per ceni 
sodium chloride, plus greens. This ration, depending upon the cireumstanees, is 
capable of producing mild to severe tooth decay. 


TABLE I, AGE AND HAMSTER CARIES SUSCEPTIBILITY 














CARIOUS | CAVITIES 
GRouP*| TEETH | CAVITIES | LARGE | MEDIUM | SMALL | _ SCOREt 
A 2.5 2.8 0.1 0.5 2.3 3.8 
B Ys 10.3 3.4 1.9 5.0 26.8 
Cc 10.8 19.0 2.5 3.3 13.2 34.0 








All figures are averages. 

*A, Animals 35+ days old—modified H.W.C. diet for 100 days. 
B, Animals 25 days old—modified H.W.C. diet for 100 days. 
C, Animals 10 days old—modified H.W.C. diet for 55 days. 
fLarge = 5; medium = 2.5; small = 1. 


It will be noted in Table I that the earlier the age the animal is placed 
on the diet the more severe the caries he develops. If nursing hamsters 10 days 
old are permitted access to the diet, they will develop on an average 10.8 carious 
teeth and 19 carious cavities within fifty-five days. If the hamster’s first con- 
tact with the cariogenic diet is delayed until the twenty-fifth day, it will have on 
an average 7.7 carious molars and 10.3 cavities after one hundred days. If his 
initial contact with the diet is postponed until after the thirty-fifth day of life, 
the average hamster shows only 2.5 carious molars and 2.8 cavities in a one 
hundred day experiment. Groups A, B, and C each represent data from twenty- 
five hamsters. 

In evaluating these findings it should be remembered that the first perma- 
nent molar in the hamster erupts before the tenth day, that the second 
permanent molar comes into position prior to the seventeenth day, and that the 
molar dentition is complete at the thirty-fifth day. This means that the molar 
teeth of Group C animals came into contact with dietary sugar immediately 
after eruption. In the case of the Group A animals, all of the molar teeth had 
been erupted and exposed to a nonecariogenic environment prior to coming in 
contact with dietary sugar. In Group B animals, some of the molars had the 
opportunity of existing for some time in an environment devoid of dietary 
sugars; others came in contact with dietary sugar immediately after eruption. 


These data strongly suggest that if teeth are permitted to erupt into an 
environment lacking in dietary sugars and subsequently have the opportunity 
of undergoing further maturation of the enamel surface in a sugar-free medium, 
they develop considerable caries resistance. If, on the other hand, the enamel 
surface comes in contact with the sugar diet before these definite alterations 
take place, rampant caries results. 

Support for this belief can be found in Fig. 1. The data presented in Table 
I have been rearranged to show the relative amount of caries occurrence in the 
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st, second, and third molars, respectively, of Groups A, B, and C animals. It 
seen that Group C animals (those placed on the sugar diet at 10 days of age) 
‘e caries in virtually all of the molar teeth. Three of the possible four first 
lars are affected and an even greater percentage of the second and 
rd molars are involved. In Group A animals (those placed on the sugar diet 
er 35 days of age) the great majority of the caries is confined to the third 
lar. First molar earies is almost nonexistent. It should be pointed out that 
first molar had considerable opportunity for enamel maturation before being 
posed to the eariogenic diet. In contrast, the third molar had been erupted 
into the mouth for only a limited period before its enamel was exposed to dietary 
sugar. The intermediary susceptibility of the second molar is readily explained 
a similar basis. 


HAMSTER CARIES DISTRIBUTION 


AVE. NO. OF CARIOUS MOLARS PER ANIMAL 





























2 3 4 

GROUP A ist MOLARS 

SCORE 3.8 2nd MOLARS 

| 3rd MOLARS 

GROUP B | Ist MOLARS 

SCORE 26.8 | 2nd MOLARS 

_ | 3rd MOLARS 

GROUP C | Ist MOLARS 

SCORE 34 | __| 2nd MOLARS 





] 3r¢ MOLARS 





Fig. 1. 


In the Group B animals the first and second molars had erupted before 
the animal was fed the decay-producing diet. The third molar, however, had no 
possibility for enamel maturation before being exposed to dietary sugar. 
Obviously the second molar and the first molar had varying opportunities for 
enamel maturation uncomplicated by the coexistence of a cariogenic environ- 
ment. It will be noted that caries severity is inversely related to the opportunity 
for enamel maturation. These findings in the hamster support the belief of 
clinicians that if children are maintained on a low sugar diet during the time 
of eruption and for a limited period thereafter, they may subsequently ingest 
a cariogenic diet without developing any considerable number of cavities. 

Since we were so successful in producing severe caries by feeding im- 
mature hamsters a ecariogenic diet at the time of tooth eruption, the decision was 
made to extend the study to include a more detailed investigation of the caries 
pattern. Particularly were we interested in the degree of bilaterality of the 
caries, the relative susceptibility of the maxillary and mandibular molars, and 
the frequeney with which tooth decay could be found on the cervical, proximal, 
bueeal, and lingual surfaces, respectively. These data are presented in Table 
Il. It is readily apparent that caries in immature hamsters ‘is.bilateral to 
approximately the same degree as seen in human beings. In this study, it can 
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also be said that the maxillary and mandibular molars of immature hamsters 
show a comparable susceptibility to tooth decay. Of greater interest are th: 
findings relating to tooth surface susceptibility. By far the most caries. 
susceptible area on the upper and lower first molars was the cervical region. 
Approximately three of the four lesions on the first molar occurred in this area 
The cervical region of the second molar was relatively caries free. The bucea! 
and the proximal surfaces are prone to decay in both the maxillary and mandib- 
ular second molars but the occlusal and lingual surfaces of the upper molars 
have a greater caries susceptibility than comparable areas in the lower arch. 
This difference is probably related to the presence in these areas of the upper 
second molars of deep fissures that enhance food retention. These anatomical 
manifestations are less well defined on the same surfaces in the lower teeth. 


TABLE II. CARIES DISTRIBUTION IN Firty SELECTED HAMSTERS* 














| QUADRANT 
UPPER UPPER LOWER LOWER 
| SURFACE RIGHT LEFT RIGHT LEFT 
Cervical 20 25 37 39 
Occlusal 8 6 0 1 
First Molar Proximal 5 3 2 0 
Buccal 2 4 1 1 
Lingual 1 0 1 0 
Cervical 3 4 6 6 
Occlusal 33 35 10 9 
Seeond Molar Proximal 31 27 32 27 
Buceal 31 29 40 42 
Lingual 14 17 5 5 
Cervical 2 1 0 1 
Occlusal 44 40 45 44 
Third Molar Proximal 14 15 13 18 
Buceal 6 5 22 26 
Lingual 6 5 3 4 





, *All animals placed on H.W.C. diet (66 per cent sucrose) at 10 to 12 days; weaned at 
20 to 22 days; sacrificed at 70 to 75 days. 


In considering the caries distribution of third molar surfaces, it will be 
noted that the cervical and lingual areas are relatively caries immune. By con- 
trast, the occlusal surface shows the greatest susceptibility to decay that is to be 
found in hamster teeth. This is in keeping with the observation that the 
occlusal surfaces of the maxillary and mandibular third molars have extremely 
deep fissures that facilitate the retention of dietary carbohydrates. When it is 
remembered that on this regime the third molar had the least opportunity for 
enamel maturation, the finding of marked caries susceptibility is not unexpected. 

It has been a routine observation in our laboratories that if mature 
hamsters (thirty-five plus days) who have previously been maintained on a non- 
cariogenic diet are placed on a sugar ration, they will develop little or no tooth 
decay even though the regime be continued for 150 days. We have been able, 
however, to show that this caries-resisting ability is lost if salivary flow is reduced 
to a minimum by rendering the major salivary ducts nonfunctional. A typical 
experiment demonstrating this principle is seen in Table III. It is of particular 
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interest to report that the caries pattern in desalivated mature hamsters begins 
with an initial attack at the cementoenamel junction. This is in keeping with 
he elinieal observation that adults who previously have enjoyed freedom from 
‘aries often become earies susceptible when root cementum becomes exposed as a 
‘esult of gingival recession. 


~ ai 


TABLE IIT. THE Errect oF DESALIVATION ON HAMSTER CARIES 








Pome a CARIOUS | 











GROUP* NUMBER TEETH | CAVITIES SCOREt 

A, Intact salivary 20 7 2.3 2.5 4.0 
clands 

B, Desalivatedt 10 10.5 13.0 39.0 





All figures are averages. 

*A, Mature (over 35 days of age) hamsters placed on H.W.C. diet (66 per cent sugar) 
for 100 days. 

B, Mature (over 35 days of age) hamsters placed on H.W.C. diet (66 per cent sugar) 
for 79 days. 

‘Large = 5; medium = 2.5; small = 1. 

tParotid, submaxillary, and sublingual glands, nonfunctional. 


It has also been possible to demonstrate with hamsters that mechanical 
as well as physiological cleansing tends to limit tooth decay. To do this we 
have used the technique of Lazansky® for brushing the hamsters’ teeth. It has 
been our routine finding that when two comparable groups of hamsters are 
maintained on a high sugar diet and the teeth of the experimental group are 
brushed daily with a nontherapeutic dentifrice, tooth decay is reduced by more 
than one-third. This principle is illustrated in Table IV. 


TABLE IV. THE Errect oF TOOTHBRUSHING ON HAMSTER CARIES 











CARIOUS 











GROUP* REGIME NUMBER | TEETH | CAVITIES SCOREt 
A Nonbrushing az 11.2 18.5 35.5 
B Brushing 20 8.2 11.3 17.4 








All figures are averages. 
_*Animals in each group placed on H.W.C. diet ((66 per cent sugar) at tenth day; 
sacrificed at seventy-seventh day. 


tLarge —5; medium = 2.5; small 1. 


In summary, it ean be said that much valuable information regarding the 
etiology of tooth decay has resulted from the study of caries in the Syrian 
hamster. Of primary importance has been the demonstration that if hamster 
molars are exposed to high sugar diets immediately upon eruption, they are 
most susceptible to severe tooth decay. If contact with sugar is delayed until 
after the tooth surface has an opportunity to mature, the molars are most 
resistant to deeay. It is possible, however, to produce severe tooth decay in 
mature Syrian hamsters fed high sugar diets by rendering the salivary glands 
nonfunetional. This finding emphasizes the importance of the protective action 
of physiological cleansing. 

Finally, it ean be said that the ability of high sugar diets to produce severe 
caries in immature hamsters can be reduced by toothbrushing. This emphasizes 
the importance of the protective action of mechanical cleansing. 
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HODGKIN’S ‘‘SARCOMA’’ OF THE CHEEK 


Report of a Case 


LEON EISENBUD, D.D.S.,* aNp Raymonp Korcn, D.D.S.,* New York, N. Y. 


H )DGKIN’S disease is a fatal condition marked by progressive involvement 
of the reticuloendothelial system. Although invasion and enlargement of 
the lymph nodes are most characteristic, the spleen, liver, bone marrow, and the 
lymphoid tissues of any organ may be affected. The etiology has not been 
established definitely. It is held by some that the disease is neoplastic and 
this view is supported by the invasive character of late expanding lesions. An 
infeetious origin has been assigned by others, and various microorganisms have 
been implicated on different occasions. 

The microscopic picture’ reveals proliferation of the germinal centers of the 
lymphoid follicles, increased vascularity, and dilatation of the lymph sinuses 
with breakdown of the structure of the node. Lymphocytes, plasma cells, 
eosinophiles, and epithelioid cells (histiocytes) are found, and a characteristic 
polynucleated giant cell described both by Dorothy Reed and Sternberg. In 
later stages fibrosis develops, and, as the disease progresses, involved lymph 
glands become enlarged and matted. Vital structures may be interfered with, — 
first by compression and later by actual invasion.* Reports have been published 
of cases involving the epicardium,* spine,* and skin.° 

The following is an unusual case of a tumor of the cheek which compressed 
Stensen’s duct, causing partial obstruction with secondary infection: 

A 55-year-old male patient was referred to the dental clinic from the radio- 
therapy department for diagnosis and treatment of a painless, slow-growing 
mass in the left cheek. 


History.—The patient was first admitted to the Mount Sinai Hospital two 
years prior to this examination, at which time biopsy revealed the presence of 
‘‘lymphomas’’ of the spleen and lymph nodes. Radiotherapy and transfusions 
were prescribed and the patient was discharged improved. 

One year later the patient was admitted again, at which time new biopsies 
established a diagnosis of Hodgkin’s disease. Nitrogen mustard therapy was 
instituted and, after an initial favorable response, he was discharged again to 
the radiotherapy clinic for ambulatory care. 


_ _. *Division of Oral Surgery and Pathology, Department of Dental and Oral Surgery, Mount 
Sinai Hospital, 
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Examination—An indurated, walnut-sized mass was palpable in the 
center of the left cheek in the region of the exit of Stensen’s duct. The lesion 


protruded visibly into the mouth as a cone with the papilla situated at the 


apex (Fig. 1). The mucosa was intact and was normal in color and consistency. 





Fig. 1.—The lesion protruded into the mouth as a cone with the papilla situated at the apex. 
The mucosa was intact and was normal in color and consistency. 





Fig. 2.—The section shows lymphocytes and reticuloendothelial cells. The so-called Reed- 
Sternberg cells or “mirror’’ cells are not present. Without a history of Hodgkin’s disease, one 
could not place this growth in the category of that disease. Malignant lymphoma or lympho- 


sarcoma would be more in keeping. 
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A small quantity of thin yellow exudate was expressed from the duct. On 

entering the duct it was found to be patent; no obstructions or concretions 
were encountered. Roentgenograms of the area were negative. 


Exploration and Biopsy.—A blunt probe was inserted into the duct for a 
distance of one inch and a horizontal incision was made through the overlying 
mucosa. A mass of dense, white tissue was found beneath the epithelium. By 
blunt disseetion, these tissues were separated until the duct was identified. The 
duct was opened lengthwise exposing the probe. At this time there was an 
escape of creamy purulent material. No calcifications were encountered. A 
specimen of the mass surrounding the duct was removed and preserved for ex- 
amination. 

The pathologie report rendered (Fig. 2) was ‘‘Hodgkin’s sarecoma,’’ com- 
patible with the previously established systemic diagnosis. The patient was re- 
turned to the radiotherapy clinic for treatment. 


Discussion 


The oceurrence of Hodgkin’s disease in the vicinity of Stensen’s duct may 
be explained on the basis of its specific affinity for lymphoid tissues. The lymph- 
oid tissue involved here was part of that which lies within and about the parotid 
salivary gland. 

The predisposition of disease to localize in related tissue components of 
the mouth and jaws has been recognized.* This important concept explains the 
tendency of some lesions to have a predilection for specific regions. Thus, it 
has been customary to refer to so-called ‘‘favorite sites’’ where the appearance 
of certain conditions may be expected. Examples of this are the myeloma, which 
tends to oceur in the molar region of the mandible where depots of red marrow 
persist, and the mixed tumor which is seen commonly not only in the major 
salivary glands but also wherever minor salivary glands exist, such as the june- 
tion of the hard and soft palates. 
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Comment (Lester R. Cahn) 


The true nature of the lump in the region of Stensen’s duct could never have been 
satisfactorily explained unless a biopsy had been made. While there is no curative treatment 
for the disease disclosed, its finding is of considerable academic interest since lymphomatous 
disease and Hodgkin’s disease are quite rare in the oral cavity. 

[ do not think that a diagnosis of Hodgkin’s disease or Hodgkin’s sarcoma is warranted 
from the microscopic appearance of the tissue alone. It was only because the patient had 
been suffering from Hodgkin’s disease that one would venture such an opinion of the oral 
tumor, 
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Ackerman* believes that it is difficult to interpret the microscopic appearance of 
Hodgkin’s disease and that the key to the diagnosis is the presence of Reed-Sternberg cells. 
These are large multinucleated cells having their origin in the reticuloendothelial system. 
In the absence of these cells, Ackerman feels that a diagnosis of Hodgkin’s disease is un- 
justified. This same author does not think that the breakdown of Hodgkin’s disease into 
Hodgkin’s grauloma, Hodgkin’s paragranuloma, or Hodgkin’s sarcoma is warranted. 

I should have diagnosed the tissue in this tumor as a malignant lymphoma and placed 
it in the category of the reticulocytoses. In this generic group Hadfield and Garrod** have 
placed the leukemias, Hodgkin’s disease, malignant lymphomas, reticulosarcomas, as well 
as the more benign conditions of lipoid storage disturbances, Hand-Schiiller-Christian disease, 
and Boeck’s sarcoid. 

Any one of these conditions can occur in the mouth and each variety has been re- 
ported. While they are rare they must be thought of when viewing tumors occurring in 
certain sites in the mouth. Biopsy, of course, is the only sure method of diagnosis. 

A knowledge of where disease will localize is extremely important. All the conditions 
mentioned in the Hadfield and Garrod classification arise in lymphoid and reticuloendothelial 
tissues. Such tissues are fairly abundant in the major salivary glands and in the accessory 
salivary or mucous glands that are plentifully located throughout the oral mucosa. The bone 
marrow of the jaws also contains reticuloendothelial tissue, particularly in the persistent 
foci of hematopoietic marrow. It is in these depots that the reticuloses, both benign and 
malignant, can arise. 


*Ackerman, L. V.: Surgical Pathology, St. Louis, 1953, The C. V. Mosby Company. 
**Hadfield, G., and Garrod, L. P.: Recent Advances in Pathology, ed. 5, Philadelphia 
and Toronto, 1947, The Blakiston Company. 
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' Professional News Items 


American Academy of Dental Medicine 
Announces Annual Meeting 


(he Eighth Annual Meeting of the American Academy of Dental Medicine will be 
held at the Penn Sheraton Hotel in Philadelphia, Pa., May 14, 15, and 16, 1954. ‘‘ Diag- 
nosis and Treatment Planning’’ will be the theme of the scientific sessions and will in- 
elude lectures and discussion groups on all phases of the subject. 

\ program of sightseeing and entertainment is also being arranged for those attend- 


ing and their families. Programs and reservations are available through the office of the 
National Secretary, Dr. William M. Greenhut, 124 East 84th St., New York 28, N, Y. 





Twenty-Second Annual Postgraduate Clinic of the 
District of Columbia Dental Society 


The Twenty-Second Annual Postgraduate Clinic of the District of Columbia Dental 
Society will be held March 14, 15, 16, and 17, 1954, at the Shoreham Hotel in Washington, 
D.C 

‘here will be a very important new presentation of prime interest at this next Post- 
graduate Clinie, ‘‘New Horizons in Dental Research in the Washington Area.’’ This 
presentation will have something of keen importance for all, practitioner and specialist 
alike. Members of research staffs will be in attendance throughout the meeting to discuss 


any questions to which the answers are available. 

The entire meeting promises to be one of the most successful ever arranged by the 
District of Columbia Dental Society from the standpoint of scientific sessions, educational 
data, and entertainment functions, 





Rose Cohen Memorial Lecture 


The first Rose Cohen Memorial Lecture sponsored by the Division of Periodontology, 
Columbia University Dental School, is announced. It will be given Wednesday evening, 
March 31, 1954, at 8:00 P.M. in Amphitheatre A at Columbia University Dental School, 
630 West 168th St., New York 32, N. Y. 

The essayist is Dr. Robert Moyers, Professor of Orthodontics, University of Michigan, 
School of Dentistry. 

The subject is The Physiology of Centric Relation. 

All members of the profession are invited. 





Emory University School of Dentistry, 
Atlanta-Southern Dental College 

Emory University School of Dentistry is providing the facilities for a two-day pro- 
gram in Implant Dentures on March 18 and 19, 1954. The program will be under the direc- 
tion of Col. Roy L. Bodine, Jr., DC, United States Army; with Dr. Alvin J. Fillastree, 
Lakeland, Fla., Dr. Wayne 8S. Paullus, Miami, Fla., and Dr. Philip 8. Loechler, Rochester, 
Minn. Emory University merely proposes to make available information on a subject of 
current interest to the profession. 

For further information, address inquiries to Dr. E. W. Willett, Chairman, Continua- 
tion Study Courses, Emory University School of Dentistry, Atlanta, Ga. 
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Loyola University, School of Dentistry 


Loyola University, School of Dentistry, Chicago, Ill., announces a course of one 
week’s duration, March 22 through 27, 1954 in oral surgery, given by Dr. Joseph Kostru- 
bala, and limited to practicing oral surgeons. The course will deal with a review of the 
pertinent surgical anatomy of the oral region. This will be followed with lectures on 
pathology and physiology. Four major divisions will be considered; namely, infection, 
trauma, neoplastic diseases, and congenital deformities. The most important feature of 
the course will be the surgical technique which will allow the students to actually perform 
the various types of operations in the laboratory on cadavers, including open and closed 
reduction of mandibular fractures, partial resection of mandible with bone grafting, and 
resection of maxilla for tumors, 

Tuition $300.00, attendance limit 6. 





Fifth Annual Berkshire Conference in Periodontology and Oral Pathology 


The subject of the conference will be Periodontology and Oral Pathology. It will 
be held at the Cape Codder Hotel, Falmouth by the Sea, Falmouth, Mass., June 20 through 
24, 1954. 

June 21 
Hamilton B. G. Robinson, D.D.S., M.S.: Clinical and Experimental Basis for the Diag- 
. nosis and Treatment of Oral Disturbances of Nutritional Origin. 
Irving Glickman, B.S., D.M.D.: Evaluation of Current Periodontal Treatment Tech- 
niques on a Clinical and Histopathological Basis. 
June 22 
Col. Joseph Bernier, D.D.S., M.S.: Clinical Pathological Seminar on Diseases of the 
Oral Cavity. (Each participant will be equipped with a microscope to correlate 
the histopathologic features.) 
Harry H. Shapiro, D.M.D.: The Interrelationship of the Temporomandibular Joint 
and the Function of the Teeth. 
June 23 

Robert E. Moyers, B.S., D.D.S., M.S.: An Evaluation of the Temporomandibular Joint 

and Occlusal-Interrelationship From the Viewpoint of the Orthodontist. 

Joseph S. Landa, D.D.S.: The Significance of the Temporomandibular Joint in Denture 

Construction. 
June 24 

Don Bellinger, D.D.S.: The Role of Surgical Procedures in the Correction of Temporo- 

mandibular Joint Disturbances. 

David Weisberger, D.M.D., M.D.: Medical Aspects of Temporomandibular Joint Dis- 

turbances. 
Afternoon—Open Forum and Panel Discussion by all Participants and Clinicians. 

For further information and application, write to: 

The Fifth Berkshire Conference 
Tufts College Dental School 
136 Harrison Ave. 

Boston 11, Mass. 


Tufts College Dental School 


Tufts College Dental School, Division of Graduate and Postgraduate Studies, 136 Har- 
rison Ave., Boston 11, Mass., offers the following courses: , 

DPG. 705. Precision Prosthesis in Functional Treatment, Monday through Friday, 
March 8-12, 1954. Tuition $150.00. Limited enrollment. Dr. Ernest Granger and Staff. 
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DPG. 704. Occluso-Rehabilitation I—Lecture and Seminar Course, Sept. 20-24, 1954, 
inclusive, 9 AM. to5 P.M. Tuition $250.00. Dr. Louis Alexander Cohn. 

DPG. 705. Occluso-Rehabilitation I1—Special Participation Course, every other week 
on | riday and Saturday 9 a.M. to 5 P.M., seven months beginning Oct. 15, 1954. Tuition 
$1,0.0.00—Enrollment limited to twelve. Dr. Louis Alexander Cohn. 





Armed Forces Institute of Pathology Offers Special Postgraduate Course in 
Oral Pathology to Dentists and Physicians 


During the period March 8 to 12, 1954, a postgraduate course in oral pathology will 
be presented at the Armed Forces Institute of Pathology. The course will be limited to 50, 
one-half dentists and one-half physicians, from the Armed Forces, as well as from the civilian 
professions, 

he faculty will consist of Dr. Isaac Schour, University of Illinois; Dr. Myron Aisenberg, 
University of Maryland; Dr. Lester R. Cahn, Columbia University; Dr. Helmut Zander, Uni- 
versity of Minnesota; Dr. Joseph P. Weinmann, University of Illinois; Dr. Harry Sicher, 
Loyola College of Dentistry, Chicago; and Col. Joseph L. Bernier, DC, USA, of the Armed 
Forces Institute of Pathology. 

This course is being given in response to numerous requests from both dentists and 
physicians and will inelude discussions on inflammatory, neoplastic, and traumatic diseases 
of the oral regions. 

This is the first attempt to bring instruction in pathology of the oral regions to members 
of both professions simultaneously. The quota for this course is completely filled. However, 
because of its popularity, it probably will be given again in the near future. 

rhose wishing further information should write to Col. Joseph L. Bernier, DC, USA, 
Chief of the Oral Pathology Section, Armed Forces Institute of Pathology, the Course Director. 





Two Residences Offered in the Bronx VA Hospital 


These are offered to qualified dentists beginning July 1, 1954. One residency will be in 
Oral Surgery, the other in Prosthetics. Candidates must have completed an internship in an 
approved hospital or have attended at least one academic year’s postgraduate training in an 
approved dental school. 

The residencies shall be for two calender years. The stipends are: 


Junior Resident $2400 per annum 
Intermediate Resident $2970 per annum 
Senior Resident $3300 per annum 


For further information and application blanks, address Chief of Dental Service, VA 
Hospital, 130 W. Kingsbridge Rd., Bronx, N. Y. 
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Reviews of New Books 


Grenzen des Normalen und Anfange des Pathologischen im Réntgenbilde des 
Skelettes. (Limits of the Normal and Beginning of Pathological Condi- 
tions in the Roentgen-picture of the Skeleton.) By Dr. A. Kohler, ed. 9 
revised by Dr. E. A. Zimmer (Bern and Fribourg). Stuttgart, Georg 
Thieme Verlag. (Agents in U.S.A.: Grune & Stratton, Inc., New York), 
1953. 672 pages, 1282 illustrations. Price DM 88. 


This book represents the lifework of Dr. Alban Kohler and is known as 
the ‘‘Lexicon of the Roentgenologist.’’ It has been completely revised by 
Dr. Zimmer. The book gives minute description of the smallest variations 
from normal to true pathologie changes that may be seen in a roentgen pic- 
ture. The novice thus is prevented from making diagnostic errors, and the 
expert finds in the book rare conditions seen only in large clinies over a long 
period of time. 

The chapters devoted to the roentgen findings in the region of the skull 
and face are well done. That of the teeth is adequate only for the physician. 
They comprise together ninety-four pages, with quotations of both German 
and foreign articles on special subjects such as the sinuses and the temporo- 
mandibular joint. K. H. T. 
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ORAL MEDICINE 


Ectodermal Atypical Polydysplasia and Myxedema, M. Bouyssou. Rev. de stomatol. 54: 
161, 1953. 


\ 17-year-old girl came for a check-up and treatment of her mouth condition. The 
father was an alcoholic and had died. The mother contracted syphilis at 20 years of age; 
the disease was treated. At 28 years, she suffered a hemogenic syndrome with severe and 
spontaneous hemorrhages, which required her admission to a hospital. The diagnosis made 
at that time was chronic and recurrent purpura. 

She had a first child when she was 25 years old, who was well. When she was 33 
years old she had a second child, the one who consulted us, born during the course of her 
disease. The mother was well, however, in the last three months of pregnancy. Later on 
from a second husband she had a third child who was well except that she had hypohydro- 
$18, 

Case History—The child could not tolerate warmth and was forced to take cold baths 
when the weather was hot, for her temperature would rise to 40° C, She could not perspire. 

The temporary teeth appeared late. She had an abundance of hair although she was 
constantly losing it. She suffered from very severe attacks of asthma and of an atrophic 
rhinitis with ozena. 

She presented signs of hypothyroidism characterized by myxedema, a low metabolic 
rate, an adiposogenital syndrome. Hypothyroidism was treated by regular doses of 
thyroxin which improved considerably both her mental and physical condition. 

Clinical examination disclosed the child to be a 17-year-old girl, about normal in 
size and weight. What was first noticed was an abnormal abundance of hair. Both 
the hair and the scalp were very dry. The eyebrows, on the contrary were scarce. The 
eyelashes were normal. In other parts hypertrichosis was also noticed. The nails were 
normal. The skin was very thin and dry. Thermal regulation was poor and there was no 


visible perspiration even after we had her stay in the sun for fifteen minutes, The Minor’s 
test for finding sweat glands revealed eight openings of sweat glands, per square centi- 
meter instead of 100 (normal). Nine temporary teeth and 13 permanent teeth were pres- 
ent. The first molar and central incisors were about normal. The other permanent teeth 


were typical peg-shaped. The temporary teeth showed no root resorption, but there was a 
resorption of the alveolar bone around them; with pockets and pyorrhea. The permanent 
teeth were not affected. The process may have started with the thyroxin treatment. 


Conclusion 


In the reported case, hereditary factors in addition to the pathological process occur- 
ring during fetal life can be considered responsible for ectodermal dysplasia. 

Ectodermal dysplasia is associated here with asthma and atrophic rhinitis, which have 
already been described by other authors. 

The association with myxedema, however, is incidental, because no relation can be 
established on an embryologic basis with ectodermal dysplasia. 

The paradontie process is most probably related to the treatment with thyroxin, al- 
though there are some difficulties in explaining why it has been so strictly limited to tem- 
porary teeth, 

J.L. 
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Paradontosis in Cases of Palmo-Plantar Keratodermies Meleda’s Disease. M. R. Bataille. 


Rev. de stomatol. 54: 139, 1953. 


P. C., a child, 11 years old, was losing his teeth. At 4 years of age, the child had a!- 
ready lost all temporary teeth. At 11 years of age, when seen, the child had lost in addi- 
tion the superior and inferior permanent incisors. 

Examination.—A severe process of alveolar destruction is observed. The present teeth 
are loose, painful when pressed upon; the roots were exposed on most of the surfaces; the 
gingivae were swollen, painful, and bled easily. 

The child’s weight was 26 kg. for a size of 1.2 meters, General examination was 
negative but for a significant finding, a palmo-plantar keratosis. The family history re- 
vealed consanguinity, the father and mother having common ancestors. 

Conclusion.—Comparing this case with other reported cases in the literature, the author 
thinks there are three types of palmo-plantar keratosis: 

1. Meleda’s disease without paradontosis. This is a hereditary disease of a recessive 
type. The progress of the disease is irregular but it is progressive and eventually the 
dorsal aspects of the hands and feet are involved. It is mostly observed on Meleda’s 
island in the Adriatic Sea and is due there to consanguinity. 

2. The Papillon-Lefevre type with dental lesions (see case reported). 

3. The Thost-Unna type without dental lesions. This disease is not of a progressive 
nature. Clinically the keratosis is limited and very thick. It is a hereditary disease of a 


dominant type. J.L. 


ORAL SURGERY 


Subtotal Parotidectomy for Mixed Salivary Tumor, Howard H. Eddey. Australian New 
Zealand J. Surg. 21: 13, 1951. 


Any operation designed to remove a mixed salivary tumor of the parotid gland must 
satisfy two criteria: removal of the tumor must be complete and the facial nerve must not 
be damaged. Subtotal parotidectomy fulfills the first criterion in that an adequate amount 
of normal tissue surrounding the tumor, which is almost always situated in the superficial 
lobe of the gland, is removed, The second criterion can be satisfied if the operator pos- 
sesses an accurate knowledge of the surgical anatomy of the facial nerve in relation to the 
parotid gland, and if a technique is followed which ensures early and constant visualiza- 
tion of the nerve and its branches. 

With use of the surgical technique described, the author performed nine subtotal 
parotidectomies for mixed salivary tumors without any resultant permanent facial paraly- 


sis. No patient developed a salivary fistula and no case of Frey’s syndrome occurred. 
T. 3:0, 


Malignant Giant Cell Tumor of Bone. E. 8. J. King. Australian New Zealand J. Surg. 21: 
67, 1951. 


While many tumors contain giant cells either of the tumor or of the foreign body 
type, in this article the term ‘‘ giant cell tumor’’ is reserved for a tumor in which there 
are a large number of foreign body giant cells of the osteoclast type. 

The malignant giant cell tumor differs from the benign tumor in the recurrence after 
treatment to which the benign form responds, by invasion of the surrounding tissue (some- 
times even before interference), and later the development of metastases. Tumors in un- 
usual sites should be regarded from the outset as probably not being benign in type. Tu- 
mors exhibiting rapid growth and invasion through the cortex of the bone at an early 
stage also suggest gross malignancy. 

Difficulty arises in the diagnosis only in those instances in which there is a close 
similarity of the benign and malignant forms of tumor growth, 
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Examination of biopsy material shows that the giant cells (the osteoclasts) give no 
ition whatever as to the prognosis of the condition, These cells vary in number and 
rm, they may be scarce or they may predominate in the sections, and the number of 

in a cell may be small or large. The important distinguishing feature is the stroma. 
benign type of tumor has a pleomorphic stroma showing a mixture of various fixed 
vandering cells. Malignant tumors show the significant feature of neoplasia, namely, 
re uniform structure of close lineage. The rate of proliferation is usually indicated 
e discovery of mitotic figures. The difficulties of a histological diagnosis are in- 
ed by, and as the result of, hemorrhage and infection. T. J.C. 


vement of Mixed Tumor of Tongue with Radioactive Chromic Phosphate Solution. 
Claude 8. Mumma. Arch. Otolaryng. 58: 192, August, 1953. 


The author reports on a case of a mixed tumor of the tongue of salivary gland type 
with adenocarcinomatous features which did not respond to two courses of irradiation 
therapy and did respond to injections of colloidal chromic phosphate solution. 


Case Report 


‘‘The patient, a white man 57 years old, was admitted to the hospital on July 5, 1949, 
for treatment of a vesicular eruption of both hands. On examination, in addition to the 
skin lesions, a mass of discrete cervical nodes was found beneath and anterior to the angle 
of the right jaw. The patient stated that the swelling was noticed four or five months 
previously. His attention was called to it by his associates rather than by any localized 
pain or discomfort. Slight discomfort had been present, but it was thought to be due to a 
cervical arthritis which had been present for three or four years. There was a feeling of 
fullness on swallowing, which the patient said he thought was due to his ‘uvula.’ A right 
simple mastoidectomy had been done in 1928, with no residual effects. 

‘‘In the search for the etiological factor of the adenopathy, a moderately large in- 
durative lesion was found in the tongue. It involved the posterior half of the tongue on 
the right side and extended downward into the base. It measured approximately 3 by 3 
by 0.5 em. The tonsillar area, the pharyngeal wall, the hypopharynx, and the larynx were 
normal, 

‘‘A biopsy of this mass prompted a diagnosis of mixed tumor of accessory salivary- 
gland origin. A suprahyoid dissection of the node mass was done. Frozen sections at the 
time of the operation were interpreted as adenocarcinoma. Fixed specimens were later 
interpreted as neoplastic extension to capsules of regional lymph nodes and mixed tumor of 
the salivary gland with adenocarcinomatous features. 

‘On Oct. 12 in conjunction with the radiological department, 15 radon seeds, 7.6 mc. 
per seed, were distributed throughout the mass. Between Nov. 21 and Dec. 22 a total of 
5,023 r (skin), half-value layer 1.56 mm. cu., was given to the right lateral jaw and sub- 
mentally to the right hypopharynx. 

‘‘On Feb. 1, 1950, when it was found on examination that there was still tumor tis- 
sue present in the tongue, an additional course of x-rays was ordered; 3,162 r (skin), half- 
value layer 1.56 mm. cu., was given to the right jaw area and submentally to the base 
of the tongue. In addition, 1,402 r (skin) half-value layer 1.15 mm. cu., was given trans- 
orally to the right base of the tongue. Treatment was completed on March 7. 

‘‘After therapy there was no material change in the local tongue condition, The 
lesion was still palpable. There was a moderate-sized area of ulceration over its surface. 
In the absence of response to both x-ray therapy and insertion of radon seeds, in consulta- 
tion with Dr. Andrew Dowdy, of the x-ray department, it was decided that an interstitial 
injection of chromic phosphate (CrP,,0,) should be tried. 

‘‘On April 13, 4.6 ¢.c. of radioactive chromic phosphate in colloidal solution, with a 
tumor dose of 40,000 REP per gram, was injected into the lesion interstitially. The tongue 
reaction was minimal, as was the patient’s discomfort. The lesion regressed, leaving a 
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deep fissure on the right lateral surface of the tongue. The fissure extended from approxi- 
mately the anterior tonsillar pillar downward to the level of the epiglottis. The tongue 
medial-to this fissure was indurated and appeared to be involved by an extension of tie 
original process. 5 

‘*On July 10.an additional 5.5 ¢.c. of colloidal chromic phosphate, with a tumor dose 
of 66,144 REP per gram, was injected. After this injection the tumor was reduced to ap 
proximately one-half its original size, leaving still some induration anteriorly. The ulcer 
healed. 

‘*On Sept. 20 an additional 2.5 ¢.c. of the solution, with a tumor dose of 50,000 REP 
per gram, was injected into three separate areas of the remaining tumor mass. After 
each injection there were minimal swelling of the area and only a slight amount of pain. 

‘*The patient was seen at regular intervals after the last injection. The tongue was 
soft. The area of previous tumor invasion was soft and pliable, without any indura- 
tion. The neck cicatrix was pliable. There was no adenopathy. The patient’s general 
condition was good. There has been no evidence of recurrence in three years.’’ 

©. @. CG, 


Therapy in Chronic Sialoadenitis and Sialolithiasis. (Therapie bei chronischer Sialo- 
adenitis und Sialolithiasis). Beate Eberlein. Ztschr. Hals- Nasen- u. Ohrenh. 2: 380, 
1951. 


The incidence of sialolithiasis in the submaxillary gland is 82, the parotid 13, and 
the sublingual 5 per cent. Generally one side.only is involved. Sialolithiasis and chronic 
sialoadenitis are closely related. In many cases the latter is the result of the former. 

Microscopic examination in chronic inflammation of the gland shows a proliferation 
of the interlobular connective tissue, and atrophy with small cell infiltration of the paren- 
chyma. 

In cases of submaxillary adenitis extirpation of the gland is recommended, because 
excision of the stone by division of the excretory duct is not always successful in bringing 
about a cure, and because in 50 per cent of the cases no stones are found. E. P.S. 


Dentigerous Cyst With Ameloblastoma. Report of a Case. Joseph W. Bailey. Oral 
SurG., ORAL MED., AND ORAL PATH. 4: 1122, 1951. 


A case is reported in which the patient had a swelling of the maxilla for three years 
but painful for only ten days previous to examination. The patient was a boy 17 years old. 

The physical findings and laboratory examinations were essentially normal. X-ray 
examination revealed a large area in which were seen teeth and many small radiopaque 
formations. The roentgenographic diagnosis was ‘‘cystic odontoma.’’ At operation, ortho- 
dox procedures were followed to remove the growth. The pathologic diagnosis, from speci- 
mens submitted, was ‘‘inflamed dentigerous cyst.’’ 

Examinations by an oral pathologist revealed: 

1. A normally formed root of a tooth eccentrically placed within the central cavity 
and attached to the wall. This root was seen to be covered in part by epithelium which 
formed an epithelial attachment, and in part by connective tissue. The connective tissue 
showed no organization comparable to that seen in a periodontal membrane. 

2. In one area of the cyst epithelium, densely packed and rather close to the free 
surface, was seen a rather large nest of basal type cells. This tissue was believed to be 
proliferating and was interpreted as early neoplasia. 

Diagnosis: Lateral dentigerous cyst with ameloblastoma originating in cyst epi- 
thelium. 
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Operative Oral Surgery 


INTRAORAL OPEN REDUCTION OF A FRACTURE OF THE MANDIBLE* 


JAMES L. BrapLey, D.D.S., M.S.D., M.Sc.,** anp 
Epwarp R. Hivpretn, D.D.S.,** Great Lakes, ILL. 


NE of the basic concepts of good surgery is to reduce and immobilize the 
O fractured surfaces of bone in good apposition with each other. In the 
treatment of fractures of the mandible, one of the common problems is the 
management of the displaced posterior fragment. As a general rule, if the 
posterior molar is in the line of fracture and is displaced, its removal may be 
indicated. One method to consider is the intraoral technique of transosseous 
wiring of the fractured parts in association with intermaxillary ligation in 
securing the teeth in occlusion. There are many methods of immobilizing the 
distal fragment. A consideration of the intraoral transosseous reduction 
method is herewith presented. 

In the treatment of fractures many oral surgeons, since the introduction 
of the antibioties, have been resorting to the open reduction of fractures of the 
mandible in whieh the posterior segment had been displaced at the angle. This 
technique has many advantages and one can usually get good anatomical re- 
ductions with the minimum of tissue trauma. However, the extraoral open 
reduction technique does result in visible sear formation and the extra contami- 
nation of an already compounded injury. There may be drainage from an oral 
wound or laceration through the external incision. The patient has to be 
hospitalized for a considerable length of time with this type of treatment. 

We have treated twenty-one patients with intraoral transosseous wiring 
as a supplement to intermaxillary wiring of the teeth in occlusion in man- 
(dibular fractures. Most of these have been fractured at the angle in which a 
third or second molar has been displaced which required removal. The seg- 
ment could usually be reduced when the bone could be impacted or held in 
position against the pull of the elevator muscles. This transosseous wiring has 
heen used as a supplemental means of reduction and immobilization of this 
type of fracture. The technique has been used with success in a few fractures 
of the edentulous ridge. 


*The opinions or assertions contained herein are the private ones of the writers and not 
- 7 construed as official or reflecting the views of the Navy Department or the Naval Service 
a arge, 
Lak *“Commander, Dental Corps, United States Navy, United States Naval Hospital, Great 
sakes A 
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The advantages are that the patient may be ambulatory and this treat- a 
ment can be accomplished in an oral surgery operating room soon after injury. f 
The fracture can be reduced under local anesthesia with the full cooperation T 
of the patient, and omits the admission and scheduling of the main operating r 
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. Fig. 1.—Line drawing of the mandible in a lateral aspect showing the fracture with 4 
displaced posterior segment and partially luxated third molar. 
Fig. 2.—Line drawing of the mandible from a lateral aspect showing the tooth having 
been removed and the transosseous wire in place. 
Fig. 3.—Line drawing of the mandible from an occlusal aspect showing a medial displace- Fig, 5 
ment of the posterior segment. ; 
; Fig. 4.—Line drawing of the mandible from an occlusal aspect showing the transosseous 
wire in place and the fracture segments in good apposition. 
The 








room facilities in a hospital. This technique eliminates the extraoral cicatrix wire 
following the external open reduction procedure. Also manipulation of the em. ¢ 
parts can be accomplished early prior to the onset of swelling, cellulitis, or the ¢ 


trismus. 000 T. 
Either general or local anesthesia may be used. In patients with consider- bars | 
able muscular displacement, general anesthesia by the endotracheal method § suppo 
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allows for complete muscular relaxation, facilitating the reduction of the 
fractured parts. However, local anesthesia may be the method of choice. 
This being the ease the procedure can be done in the oral surgery operating 
room, expediting treatment as it requires time for routine laboratory work-up 
an’ arrangements for utilizing one of the main operating rooms in a hospital. 
The hemostasis afforded by the use of local anesthesia is of considerable im- 
portance, 


Operative Procedure.—The patient is prepared and draped and intra- 
maxillary wires or arch bars are placed on the maxillary and mandibular 
arches. An ineision is made in the retromolar area about 1 em. distal to the 
displaced tooth extending to about the distal surface of the second premolar. 
The mueoperiosteum is reflected and retracted with suitable instruments. The 
fracture site is exposed and the displaced tooth removed. By the use of a 
No. 41 surgical burr in a contra-angle handpiece holes are placed in each seg- 
ment about 0.5 em. from the alveolar crest. Then transosseous wire of 0.020 
inch stainless steel is threaded from one segment to the other. (Figs. 1, 2, 3, 
and 4.) The displaced segment is reduced and impacted if possible. A valu- 
able adjunet in the reduction of the fractured parts is a U-shaped instrument 
which ean be adapted to the anterior border of the ramus, and by the applica- 
tion of baekward and downward lateral or mesial pressure the distal fragment 
ean be reduced and held against the pull of the elevator muscles (Fig. 5). 





Fig. 5.—Special instrument designed to apply a backward and downward force to a displaced 
posterior fractured segment. 


The fracture may be reduced and immobilized by twisting the transosseous 
wire across the fracture line. The twisted wire is then cut leaving about 0.5 
em. extending through the socket or further twisting it over into a loop into 
the cavitation. The mucoperiosteum is closed with interrupted sutures of No. 
000 Dermalon. Elastie traction is then applied to the previously replaced arch 
bars or multiple loops and the teeth immobilized in proper occlusion. Routine 
supportive therapy is administered during the recovery period. 
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Fig. 7. 


g. 6.—Case 1. Preoperative roentgenograph from a posteroanterior projection showing 
the mandibular fracture with separation of the segments. 

Fig. 7.—Case 1. Postoperative roentgenograph from a posteroanterior projection show- 
ing the transosseous wire in place and the parts in good apposition. 
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Case Reports 


CASE 1.—R. W. W., a 20-year-old white man, sustained a blow to the jaw while engaging 
in athletics. Physical examination the day following the injury revealed swelling and tender- 
at the right angle of the mandible, with difficulty in opening his mouth. Radiographic 
ination revealed fractures of the mandible at the right angle and left premolar regions 
with displacement of the segments. The mandibular right third molar, in the line of frac- 

was displaced in an upward position (Fig. 6). On July 19, 1952, under 2 per cent 
ional procaine anesthesia, continuous loops of 0.020 inch stainless steel wire were ap- 
to the maxillary and mandibular arches. An incision was made extending from about 
1 cu. distal to the third molar to the first premolar region and the mucoperiosteum was 
reflected. There was a separation of approximately 0.5 cm. at the fracture site. The third 
r was removed. A hole was placed in each fragment with a No. 41 surgical burr 


moi: 

about 0.5 em. from the fracture line close to the crest of the alveolar process. With 0.020 
inch stainless steel transosseous wire the fracture at the angle was reduced and im- 
mobilized. The twisted end was layed into the socket of the third molar. The mucoperios- 
teum was repositioned and sutured with four No. 000 Dermal on interrupted sutures (Figs. 


7 and 8). Intermaxillary elastic traction was applied to immobilize the teeth in occlusion. 





Fig. 8—Case 1. Postoperative roentgenograph from the lateral oblique projection showing 
the transosseous wire in place and the parts in good apposition. 


On August 15 the continuous wires were removed. Postoperative radiographs showed the 
fractured mandible to be in good alignment and at discharge the patient had satisfactory 
function of his jaws. 

Case 2.—On Sept. 8, 1952, H. J. G., a 21-year-old white man, was struck at the left 
angle of the mandible by an unknown assailant. Two days later the patient presented 
with pain and swelling of the left side of the mandible and with numerous facial lacera- 
tions. It was impossible for the teeth to be occluded due to the lingual displacement of 
the left third molar. Radiographic examination revealed an oblique fracture at the left 
angle with the third molar in the line of fracture (Fig. 9). There was an upward and 
medial displacement of the distal fragment with about 1 cm. separation of the parts. On 
September 13 the patient was prepared and draped in the usual manner and under 2 per 
cent regional procaine anesthesia mandibular and maxillary loops were secured to the teeth 
with 0.020 inch stainless steel wire. An incision was made from the retromolar area to 
the first premolar on the left and the mucoperiosteum was reflected. The third molar was 
removed. One hole was placed in the posterior fragment and two in the anterior fragment 





Fig. 9. 





Fig. 10. 


, Fig. 9.—Case 2. Preoperative roentgenograph from the posteroanterior projection show- 
ing the mandibular fracture. 

: Fig. 10.—Case 2. Postoperative roentgenograph from the posteroanterior projection show- 
ing the transosseous wire in place. 





Fig. 11.—Case 2. Postoperative roentgenograph from the lateral oblique projection showing 
the transosseous wire in place and the parts in good apposition. 











ti 


te 
be 
ju 
an 
an 





al 


U.U2 


wi 


teri 


bee 


juri¢ 
anti 
and 





INTRAORAL OPEN REDUCTION OF FRACTURE OF MANDIBLE 231 


ximately 0.5 em. from the fracture line with a No. 41 surgical burr. By the use of 


inch stainless steel wire the fragments were reduced and immobilized and the twisted 


allowed to protrude from the socket (Figs. 10 and 11). The mucoperiosteum was 


tioned and sutured using four No. 000 Dermalon interrupted sutures, Postoperative 


graphs revealed the parts to be in good alignment. Intermaxillary elastic traction 
ipplied to further immobilize the fracture. On October 4 the wire loops were removed 


yn October 7 the transosseous wire was removed through an incision about 1 em. in 


h over the area. The patient was discharged to duty with good occlusion and func- 


f the jaws. 
Summary 

Twenty-one young healthy male patients were treated with intermaxillary 
ig and supplemental intraoral transosseous wiring of the displaced pos- 
r segment of the mandible with gratifying results. This technique has 
advantageous in our hands in the early treatment of some of these in- 
s with the elimination of external incisions. All patients received routine 
jiotie therapy. At no time was a through-and-through drain necessary 
none of the patients developed a postoperative infection. 











INTRADUCTAL PAPILLOMA OF THE HARD PALATE 
Case Report of an Undescribed Lesion of a Minor Salivary Gland 


S. Gorpon CastTIGLIANo, B.S., M.D., F.A.C.S.,* anp Lionet Gop, A.B., D.D.S.,** 
PHILADELPHIA, Pa. 


UE to the impetus of present cancer education, patients may appear earlier 

for treatment with malignant lesions, bearing fewer signs characteristic of 

malignancy. It is important, therefore, that seemingly insignificant lesions re- 

ceive prompt attention to rule out the possibility of squamous cell carcinoma, 

the most deadly lesion of the oral cavity. Because of this screening process, 

there are occasionally encountered lesions of an unusual nature worthy of 
being reported, such as the one presented here. 


Case Report 


Case History.—The patient, a 58-year-old white man, was referred to one of us 
(S. G. C.) on Sept. 2, 1952. About six weeks prior to admission the patient consulted a 
dentist, who removed several teeth, and in the process noticed what he described as an 
ulcer involving the right side of the hard palate. The patient, however, and the patient’s 
brother, a dentist, stated that the lesion was not an ulcer but a papilliferous change. 

The growth was painless and did not bleed. Roentgenograms of the alveolar process 
showed no abnormalities. A biopsy specimen of the lesion was taken by the dentist and 
the specimen was referred to Paul Boyle, D.M.D., Professor of Pathology at the University 
of Pennsylvania Dental School. He believed that the lesion could be a neoplasm, but, if 
so, one he had never seen before in the mouth. The tissue slide was later seen by Andrew 
Donnelly, M.D., Pathologist at the American Oncologic Hospital, and Professor of Pa- 
thology at the Temple University School of Dentistry. He interpreted the slide as follows: 
Fragmented papillary epithelium, with no recognizable tumor. 


Local Lesion.—In the right maxillary palatal side of the alveolar ridge, about the 
level of the second molar tooth, was a small ulcer measuring 8 mm. in diameter and 1 mm. 
in depth. The base appeared chronically infected. Slight but detectable puffy edema 
presented peripherally, but no induration or elevation of the edges could be noted. In the 
adjacent alveolar ridge was a gingival laceration, due to a recent tooth extraction, which 
was almost healed. 

A description of the intact lesion before biopsy was supplied by the dentist first 
contacted. 

The lesion was described as almost a perfect circle, about 9 mm. in diameter, with 4 
sharply defined, slightly serrated border. The edges appeared to be undermined and easily 

*Oncologist and Chief of Head and Neck Service, American Oncologic Hospital; Professor 
of Oncology, Temple University School of Dentistry. 

**Resident in Oral Surgery, American Oncologic Hospital; Assistant Instructor, Depart- 


ment of Oral Pathology, University of Pennsylvania; now Lieutenant, Dental Corps, United 
States Army Reserve. 
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detachable from the underlying tissue. The palatal mucosa was normal to the edge of the 
ssed lesion. The lesion itself was punched out, its depth scarcely more than the 


thickness of the mucosa. On casual inspection the lesion had a red ulcerated appearance. 
On closer examination the surface proved to be covered with innumerable péarl-like tufts, 
eacl) about 0.5 mm. in diameter. The red color was transmitted from the deeper tissue 


(F 1). 





Fig. 1—Drawing of the lesion superimposed on a photograph of the patient. The drawing is 
based on the description of the original lesion. 


Physical Examination and Studies.—A complete systemic review and laboratory 
studies showed all findings to be within normal limits. A roentgenogram of the chest 
revealed no abnormalities. Roentgen studies of the maxillary sinuses showed a slight 
opacity involving the right side. This opacity was interpreted as mucous membrane 
thickening. 

Treatment and Progress.—Because of the peculiar histologic appearance of the biopsy 
specimen, it was decided that a wide excision of the lesion was indicated. On Sept. 16, 
1952, the lesion was excised. 

The patient was prepared and draped for operation in the usual manner. The right 


side of the palate was anesthetized by the injection of 2 per cent procaine with epineph- 
rine into the anterior and palatine foramen and incisive canal. A circular incision was 
made around the lesion about 1 em. from the palpable edge of the growth, so as to include 
&@ margin of normal tissue, and extended in depth (Fig. 2) to include the underlying 


periosteum of the alveolar ridge and hard palate. The bed of the excised tumor was 
electrocoagulated. Iodoform gauze packing was loosely placed in the operative defect and 
was sutured in place at the surface. The specimen was sent to the laboratory. 

The patient was seen at regular intervals. The iodoform gauze was slowly removed 
and by Oct. 21, 1952, the area of excision was almost completely healed. 


Histopathology.—Sections of the specimen under low-power magnification showed a 
normal mucosal lining which reached deeply into the submucosa. The deeper limits of the 
submucosa contained numerous mucous glands. On closer inspection the space which is 
lined by the above-mentioned mucosa is actually composed of not one, but several com- 
municating cavities having a reduced caliber or bottleneck opening at the surface. Later- 
ally and centrally may be seen other cystlike formations which are not connected with the 
central area. Lining the cavities and jutting into and lying within the spaces are papil- 
lary projections of epithelial tissue (Fig. 2). 
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The stratified squamous epithelium lining the mucosa presents no unusual feature 
except in the immediate area of the lesion. Here the epithelium is hyperplastic and 
acanthotic, having broad, fused rete pegs. 

At the edges of the lesion in some sections, masses of chronic inflammatory tissue 
may be seen in the submucosa. 

Where the epithelium invaginates from the surface to line the cavity, a gradual 
change is seen in the lining cells. 

Near the surface the cornified layer is gradually replaced by columnar cells with 
basal nuclei and the cells of the granular layers become rounded. Deeper, the lining 
epithelium again changes so that it becomes papillary rather than pavement in character, 
As the midportion of the cavities is reached, the stratified squamous epithelium is com- 
pletely replaced by ductal epithelium (Figs. 3 and 4). As the depth of the cavity is ap- 
proached there can be seen obvious mucus-producing columnar cells and smal] basal cells, 


Fig. 2.—Low-power over-all photomicrograph showing the lesion and surrounding palatal tis- 


~ 


sue. The hyperplastic epithelium, dilated ducts, and papillary projections are easily seen. 


The thickness of the epithelium here varies from three to five cells, with the columnar 
cells usually outermost, the basal cells innermost, and the plump polygonal mucus cells 
sandwiched between. Variously shaped papillary projections of varying length extend 
into the cavities like villi. These papillary projections have the same cellular architectural 
arrangement, except that delicate fingers of vascular connective tissue separate the base- 
ment membrane of the opposing sides (Figs. 5 and 6). 

The transformation of the resting cells to actively producing mucous cells is well 
illustrated. The basal cells enlarge, the nuclei move to a central position. The cytoplasm 
becomes granular and finally clears as the mucus forms. With the formation of mucus, the 
cells swell to several times their original volume. The nuclei become crescent-shaped and 
are pushed toward the outer cellular membrane, giving the typical ‘‘signet ring’’ appear- 
ance (Figs. 7 and 8). 
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Fig. 4. 


Figs. 3 and 4.—Medium-power photomicrographs illustrating the gradual transition of strati- 
fled squamous epithelium to ductal and papillary epithelium. 
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Fig. 6. 


Figs. 5 and 6.—Medium-power photomicrographs showing the configurations and arrangement 
of the epithelium in the papillary stalks. 
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Fig. 7. 











Fig. 8. 


it Figs. 7 and 8.—High-power photomicrographs illustrating the epithelial cell types and the 
formation of mucus. 
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Discussion 


After histologic study of the excised lesion, the equivocal diagnosis sub- 
mitted on the original biopsy specimen becomes understandable. The biopsy 
probably included only the superficial papillary projections of the tumor and, 
therefore, a diagnosis could not be made. The superficially removed surface of 
the tumor, at least in part, may also account for the tissue-less spaces found in 
the final specimen. 

The pathogenesis of the tumor can be reconstructed from the final histologie 
picture (Figs. 2 to 8). It may be assumed that many ducts of the mucous glands 
of the hard palate became indirectly involved in a neoplastic process. The multi- 
plication of the ductal epithelial cells resulted in the dilatation of closely related 
duets. The pressure of the growing tumor which was exerted on the walls of 
neighboring ducts caused them to break down (pressure necrosis), thus form- 
ing a system of conjoined ducts. The noninvasive character of the neoplastic 
cells further caused the formation of papillary folds and projections of epi- 
thelium into the duct lumina. 

To our knowledge a lesion of the major or minor salivary glands com- 
parable to the histologic pattern of the lesion herein presented has not been 
described in the modern medical or dental literature. On the basis of histo- 
logic study, the tumor has been designated as an intraductal papilloma. 

A survey of the literature has failed, with but one exception, to reveal 
mention of an entity described as an intraductal papilloma of a major or minor 
salivary gland. Ward and Hendrick,’ in their chapter on salivary tissue 
tumors, published a table of parotid gland tumors. Among the primary malig- 
nant tumors of the parotid gland one case is listed of intraductal papilloma 
with early malignant change. However, the case is nowhere discussed in the 
text. 

Since our knowledge of this lesion is limited to one example and since the 
medical and dental literature is so meager, we obviously are not able to judge 
on a basis of experience whether an intraductal papilloma of a salivary gland 
is to be considered a premalignant neoplasm, although it is reasonable to as- 
sume that as elsewhere intraductal papillomata should be so considered. The 
ease of Ward and Hendrick adds weight to this assumption. 
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THE INFLUENCE OF KUTAPRESSIN ON THE HUMAN BLEEDING AND 
CLOTTING TIMES 


S. C. Harris, W. C. Nortu, ano A. B. Nortu, Cuicaao, ILL, 


N A recent publication, Holtman’ described his clinical experience when he 
| injected a ‘‘vasoconstrictor’’ substance (Kutapressin*) into patients five 
to ten minutes prior to dental extractions. He reported that bleeding was 
reduced and clotting hastened in a substantial majority of his 117 extractions. 

Such a report immediately provokes the question: Does Kutapressin have 
any effect upon bleeding and/or clotting time? Accordingly, an experiment 
was performed to test this possibility. 

Twenty-two young adult male volunteers served as subjects. Bleeding 
and clotting times were determined on each subject immediately prior to the 
intramuscular injection of 1 ¢.c. of Kutapressin. One hour later the observa- 
tions were repeated. After a twenty-one-day interval on Subjects 1 to 15 and 
a fourteen-day interval on Subjects 16 to 22, the entire experiment was re- 
peated. Coagulation determinations were made by the capillary (Pyrex) 
tube method on blood from a finger puncture, and bleeding times were 
measured by the Duke method on a stab of the ear lobe. 


TABLE I, AVERAGE BLEEDING AND CLOTTING TIMES, BEFORE AND AFTER 1 C.C. KUTAPRESSIN 








BLEEDING TIME CLOTTING TIME 
(SECONDS ) (SECONDS ) 





Experiment I: 
Before Rx 203.2 251.4 
After Rx 166.2 244.5 
Experiment IT: 
Before Rx 182.1 274.8 
After Rx 152.1 292.0 





The average bleeding and clotting times, so obtained, are presented in 
Table I. Although bleeding time decreased after the administration of Kuta- 
pressin in both experiments and the clotting time diminished in the first 
experiment, statistical examination of the data reveals that there was no 
significance to the differences seen. The statistics are summarized in Table 
Il in which we find no significant ‘‘t’’ ratios for either bleeding or clotting 
times after either Kutapressin injection or between the two series of experi- 
ments. 


From the Northwestern University Dental and Medical Schools, Chicago, IIl. 
*Trademark, Kremers-Urban Co., Milwaukee, Wis. 
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TABLE II, “rv” RatTioS BETWEEN RESULTS OF KUTAPRESSIN STUDY 








BLEEDING TIME CLOTTING TIME 





Experiment I: 

Pre Rx vs. Post Rx 1.130 0.339 
Experiment IT: 

Pre Rx vs. Post Rx 1.203 1.094 
Experiment I vs. II: 

Pre Rx 0.622 1.369 








Also performed, but not presented here, were analyses of variance, which 
confirm the ‘‘t’’ ratios. 

In spite of the variations in such an experiment, which may be attributed 
to techniques and variations between different subjects and between different 
days on the same subjects, it still is apparent that there is no influence of 
Kutapressin upon bleeding and clotting time when tested one hour after 


intramuscular injection. 

It must be concluded therefore, that the benefits to extraction patients 
seen by Dr. Holtman are not due to changes in the bleeding or clotting 
mechanisms. 

References 
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THE PHYSIOLOGY OF PIGMENTATION 


Joun A. Kenney, Jr., M.D., AND ArTHuR C. Curtis, M.D., ANN ARBor, MIcH. 


HE differences in pigmentation between the various races of mankind 

and between animals have aroused the interest of scientists and philosophers 
since time immemorial. It has been only within the last quarter century, 
however, that the greatest strides have been made in knowledge of the 
embryology, genetics, biochemistry, and physiology of pigmentation, and only 
within the last few years have there been scientifically sound efforts to modify 
the various pigmentary anomalies of man. It is our purpose here to discuss 
briefly some of these recent advances. 


Embryology 


For years there has been controversy concerning the origin of the 
vertebrate pigment cell. Early workers believed pigment cells were modified 
connective cells. Bloch,’ Peck,? and others have championed the theory that 
the pigment cell originated from palisade and basal cells. More recent 
experimental embryologie studies have shown that specialized branched cells 
which give rise to melanin pigment granules in vertebrates are derived from 
a short-lived embryonic structure, the neural crest. 

Most of the evidence, as might be expected, has been gained from work 
on lower animals. Boreea,* in 1909, wrote an article, remarkable for its 
brevity, in which he stated that certain cells in the embryos of several species 
of bony fish beeame detached from the junction of the neural tube and the 
epidermis and migrated either ventrally between the nerve cord and somites, 
or laterally between the somites and epidermis. Some of these cells were 
filled with pigment granules at the time of separation from the epidermis and 
nerve cord, but others did not develop pigment until after they had reached 
their final positions. 

The following year, Harrison‘ independently reported that in pieces of 
neural tube transplanted to the abdomen or grown in tissue culture, pigment 
cells frequently formed, ‘‘. . . these cells may take origin in part from this 


_, From the Department of Dermatology and Syphilology, University of Michigan Hospital, 
University of Michigan School of Medicine. 

Presented before the tenth annual meeting of The American Institute of Dental Medicine, 
Palm Springs, Calif., Oct. 26, 1953. 
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source, most likely the ganglionic crest.’’ Another independent observer, 
Weidenreich,* after histologic studies on cyclostomes and amphibians, hypothe- 
sized that pigment cells originated from the neural crest. 

DuShane® appears to have been the first to advance conclusive proof of 
the neural crest hypothesis. Working on amphibians, he has shown that 
melanophores accumulate about transplanted or explanted bits of prospective 
neural tissue, although not about other tissues given similar treatment. Also, 
pigment cells of all kinds did not develop in the trunk region if neural folds 
in the region of the future trunk were removed. Again, when neural folds 
or, at later stages, the neural crest itself were transplanted or explanted, pig- 
ment cells were observed to form in and around the graft or explant. Harri- 
son,’ Twitty,® and others also accumulated additional experimental evidence 
of the neural crest origin of pigment cells in amphibia. Rawles® and East- 
lick*® showed that pigment cells in birds had a similar origin. 

Because the mammalian embryo develops in utero, it does not lend itself 
as readily to the methods of experimental embryology as the embryos of 
amphibia and birds. However, using an ingenious technique of growing 
embryonic mouse tissue in the coelomic cavity of the chick embryo, Rawles" 
has been able to show that pigment cells in the mouse take their origin from 
the neural crest. This was done by methods correlating their presence or 
absence in grafts with the morphologic development of the neural crest at 
the various stages and axial levels tested, and showed that only those tissues 
containing neural crest or its migratory cells produced pigment. 

The mammalian neural crest has only a brief life. It arises early in 
development, shortly after formation of the neural plate and groove, and 
appears as a longitudinal ridge of cells on each side at the junction of the 
ectoderm and neural plate. When the neural folds become a tube and the 
ectoderm has separated from it, the neural crest cells form a mass overlying 
the neural tube, completing its closure. From this mass cells push out on 
each side in two directions. Some travel ventrally along the sides of the 
neural tube, between it and the somite, and others proceed laterally toward 
the somite, lying between it and the overlying ectoderm. These crest cells 
soon become dispersed and intermingled with the mesenchymal cells of the 
developing somite. It is then impossible to distinguish the neural crest cells 
from the mesenchymal cells. Inasmuch as all of this development takes place 
in approximately three days’ time, it is exceedingly difficult to follow the 
cells to their ultimate destination. By means of transplantation experiments, 
however, it has been shown that melanoblasts have reached all body regions 
of a mouse embryo by the twelfth day of gestation as well as all regions 
of a chick embryo by the fourth day of incubation, long before pigmentation 
is visible. Present knowledge reveals no evidence of a differential migration 
of cells from the neural crest, but strongly suggests that neural crest cells 
migrate to all regions of the body.™ 

The mechanisms which cause melanoblasts to migrate to the skin and 
elsewhere are not yet clearly understood. Twitty’? has theorized that meta- 





PHYSIOLOGY OF PIGMENTATION 243 - 


bolic substanees released by the developing pigment cells themselves initiate 
the process and influence the direction of migration. After a study of cell 
and axon orientation in vitro, Weiss’ stressed the importance of physical 
pathways for directive cell movements. Rawles™ pointed out that since the 
direction and paths of movement of melanoblasts concerned with pigmentation 
of the skin do not seem to be at random, but follow more or less predetermined 
routes in the mesenchymal tissue subjacent to the skin ectoderm, it would 
seen! that their movement is somehow directed by properties intrinsic to the 
skin and related to the interface between the ectoderm and the prospective 
dermis. Although the melanoblasts are capable of some independent move- 
ments, she feels that much of the migratory activity of these cells is dependent 
upon their contact relationships (interactions) with certain other cell strains 
and tissues. The fact that fully differentiated pigment cells (melanocytes) 
are found primarily along surface membranes (basal layer of the epidermis, 
meninges, walls of blood vessels, ete.) seems to have some significance. 

The observations of Zimmerman™ on fetal Negro skin have tended to 
support the hypothesis that an appositional relationship of human melanoblasts 
to the epidermis is essential for their full functional activity, and that sub- 
stances necessary for the synthesis of melanin may be supplied by the epi- 
dermal cells. 

Genetics 


Since the beginning of the present century geneticists have studied the 
heredity of pigmentation. The variations in coat color of mice, the eye color 


of the fruit fly, Drosophila, and the infinite assortments of colors and patterns 
to be found in the plumage of the fowl have been utilized to gain information 
about the manner in which genes operate to control pigmentation. Most of 
the basie data on sex-linked characters, gene separation, and similar mecha- 
nisms have been derived from these sources. The production of pigmented 
tumors in the hybrids of platyfish and in the fruit fly has also yielded con- 
siderable information of value in the field of physiologic genetics. Informa- 
tion on the variations in the pigment cells of man has been limited, of course, 
to observations of certain matings and racial crosses. 

Coat color characters in the mouse have been extensively investigated. 
Coat color genes are to be found at 10 different loci. Two of these series 
have 5 alleles each.** Russell*® has found that differences in the visual effect 
of pigments in mouse hair are determined by variations in seven attributes of 
melanin granules deposited in the hair. Variations are due to differences in 
number, strueture, or behavior of melanocytes or, in some cases, perhaps to 
variations in the hair matrix cells receiving the pigment. Also important is 
the stage of hair growth. This brings about nongenetic changes in the degree 
of pigmentation which involves variations in both the number and size of 
granules. One or at most two of the key pigmentation characters are affected 
by major genes influencing coat color. In one series, the agouti series, there 
is a trigger mechanism which reversibly shifts the nature of pigment from 
eumelanin to xanthin. This is of interest because the two types of pigment 
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granules are both morphologically and chemically different, and yet seem to 
be produced by the same melanocytes, perhaps through the medium of altered 
conditions within the melanocytes or the hair matrix cells. 

The albino series acts by effecting a quantitative change in the degree of 
pigmentation which affects all types of pigment. In this instance either the 
number or the activity of the melanocytes could be changed by gene action. 

If the gene for pinkeye is substituted, there is a change in the eumelanotiec 
granule size as well as in the degree of pigmentation. As Russell’*® has stated, 
it appears that a given genic substitution changes only one aspect of the pig- 
mentation process; and since there are at least six independent processes in- 
volved in pigment deposition, it is possible that some of them affect the be- 
havior of the melanoblasts, others the number of melanoblasts, others the 
structure and function of cells which form the hair shaft, and some might be 
concerned with a substance which diffuses out from the hair papilla. 

In the fowl, genic influences are exerted to affect the formation of melanin, 
its distribution in the body, and more especially its extension, restriction, and 
dilution in the plumage as well as its elimination from the plumage and its 
arrangements in patterns within the feather.'* The deposition or inhibition of 
melanin in the skin may be influenced by some genes which have no effect at 
all on the pigmentation of the plumage. The classic example of this is the 
White Silky fowl which has purplish black skin all over the body but yet has 
pure white plumage. One gene, E, in the homozygous state causes solid black 
plumage all over the body. Along with the extension of melanin caused by E, 
the gene also causes certain physiologic effects on the physiology of developing 
embryos that carry it, such as differences in the length of down, and under 
certain conditions the gene has been found to exert a lethal action, causing 
the death of a certain percentage of chicks which did not carry the gene B 
for barring, for example. Other genes in the fowl cause restriction of black, 
dilution of the pigment, and are responsible for other alterations such as changes 
in the feather patterns and the elimination of melanin. 

The study of melanotie tumors in the fruit fly, Drosophila, has yielded 
additional information on hereditary influences on pigmentation and on 
hereditary factors active in neoplastic disease. Because the chromosome num- 
ber is small and the life eyele short and the fact that hereditary factors and 
environmental factors can be readily controlled, the use of the fruit fly has 
certain advantages. Burdette’® has capitalized on these and has studied 8 
stocks of Drosophila which developed pigmented tumors. He found it possible 
to find not only the chromosomes responsible for susceptibility to tumors in 
the fruit fly but also was able to determine the location of the genes involved 
on a specific part of each chromosome in certain instances. 

Fishes have also been used to shed light on the heredity of pigmentation 
and in evaluating the influences of heredity on normal and atypical pigment 
cell growth. The work of Gordon’ is especially notable. He has utilized 
the platyfishes and the swordtails as experimental animals in developing one 
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of spontaneous cancer, the melanoma. Two dominant genes control the 


typ 
inheritance of two kinds of melanophores in the platyfish, the micromelano- 


phores and the macromelanophores. The inheritance of the micromelano- 
phores is autosomal and that of the macromelanophores is sex linked. When 
a spotted platyfish carrying dominant genes for both macromelanophores and 
micromelanophores is mated to a swordtail (a distinct but yet closely related 
species), their hybrids exhibit the development of spontaneous melanomas. 


But vet when a platyfish carrying only the micromelanophore genes or one 
that is reeessive for both types of pigment cell genes is mated with swordtail, 
the hybrids are normal with respect to development of pigment cells. If, 


however, a platyfish having the dominant sex-linked gene for macromelano- 
phores alone is mated with a swordtail, the hybrids develop melanomas. It 
was coneluded that the large black pigment cells, the macromelanophores, 
rather than the micromelanophores were to be blamed for initiating the 
development of spontaneous melanomas. The atypical growth of macromelano- 
phores is thus believed to be due to genie imbalance in the platyfish-swordtail 
hybrids, an interaction between the large pigment cell genes of the platyfish and 
the pigment-cell growth modifying genes of the swordtail. It was further found 
that the site of melanoma development could be genetically controlled. Berg and 
Gordon®® have also deseribed gonadal abnormalities in hybrid fishes attribut- 
able to the incompatibility of the chromosomes of the platyfish and the sword- 
tail. These types of gonadal abnormalities in the hybrids were related to the 
types of normal and abnormal pigment cell growth. 

Genetic and environmental factors control the degree to which melanin 
granules occur in the melanocytes of man and the patterns these granules 
cause in the skin, as well as the pigmentation of the hair and the éyes.”* 
There are fewer pigment granules in the skin of the Caucasian than in that 
of the Negro. In 1896 Abel and Davis”? stated that variation in the color 
of the skin of different races was dependent only on the quantity of melanin 
present. Spectrophotometric studies of human skin by Sheard and Brun- 
sting’® and by Edwards and Duntley* have served to confirm this hypothesis. 

In albinos the gene for albinism dominates all other genes for pigment 
production. This is the reason that albinism can occur in Negroes. While 
the Negro albino may possess his full complement of genes for pigmentation 
of the skin, he lacks the one gene which prevents albinism.*' The gene for 
albinism is reeessive®® and apparently occupies the same locus in different 
races. The gene for albinism may at times be sex linked, however, being 
transmitted through unaffected mothers to males who exhibit the anomaly. 

In partial albinism, in which there is usually pigment in the eyes with a 
lack of pigment of skin and hair limited to certain regions of the body only, 
the gene is dominant.?* 

The Mongolian spot has been extensively studied by MacFarlane.?’ Its 
inheritance has been believed to be recessive, but this may not be correct and 
the trait might be dependent on a dominant factor.” 
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The various pigmentary anomalies of the skin are hereditary traits. 
Incontinentia pigmenti, a very rare pigmentary anomaly characterized py 
pigmented macules which appear shortly after birth, consisting of unusyally 
shaped and bizarre pigment patterns at times resembling the veining of 
marble, has been reported only in females.?* Seven of the eight reported 
cases occurred in two families. A father and two of his children showed this 
anomaly in one family, and a girl, her mother, a maternal aunt, and grand- 
mother exhibited the color pattern in the other family. Areas of leukoderma 
at times run through four or five generations behaving in the manner of a 
true dominant, or sometimes it appears irregularly in related persons.”* 

The occurrence of pigmented macules on the skin and of pigmented moles 
(nevi) appearing at various times after birth is believed to be hereditary, 
and appears to depend on a dominant gene. In some lesions, however, genetic 
influences seem to be suppressed, or play no role.** The oceurrence of 
ephelides (or freckles) in abundance is hereditary and is believed to be 
dominant.*® The pigmented macules which appear on the skin in von Reck- 
linghausen’s neurofibromatosis, the café au lait spots, are well known. What 
is not so well known is that there must usually be six or more such spots 
exceeding 1.5 em. in broadest diameter before their occurrence assumes 
diagnostic importance.*® Neurofibromatosis itself is generally transmitted 
by a dominant gene.** 

The occurrence of pigmented, verrucous exerescences in the axillas and 
other body folds constitutes the dermatosis acanthosis nigricans. There are 
two forms of this disease: the benign and the malignant. While the malignant 
form has occurred only in isolated instances in families, the benign form has 
been seen in several families in which more than one member of the family 
was involved. It has been assumed that the occurrence of the benign form is 
dependent upon a genetically predisposed skin.** 

In hair pigmentation, genes for dark hair are dominant over those for 
light hair. The factor for red hair, if present along with the factor for very 
dark hair, will be obscured if a large amount of brown or black pigment is 
present.2® The gene for premature whitening of the hair is hereditary and is 
apparently a dominant factor. The white forelock is also usually a dominant 
trait, although it has sometimes been described as a sex-linked recessive.” 

The color of the eyes is dependent on a number of genes. In this way 
the trait of brown, for example, is graded and if the parents have dark eyes, 
those of the children will be dark.*? ; 

In retinitis pigmentosa, the inheritance is dominant in some families, 
going in direct line from parent to child for many generations, but in other 
families it is inherited as a sex-linked recessive, affecting males. More 
rarely, it may be inherited as a recessive. It has been postulated that all 
of these forms of the disease are genetically different and depend on genes 
which are to be found either on different chromosomes or at different loci 
on the same chromosome.** On the other hand, perhaps the various types 
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are venetically the same, being caused by multiple alleles of the same gene 
but which have been modified by other genes so that at times they behave 
as recessives and at other times as dominants. 


Biochemistry 


‘he melanin pigmentation occurring in Addison’s disease attracted the 
attention of Bruno Bloch’ in 1917. He speculated that there might be some 
relationship between the pigmentation of Addison’s disease and the metabo- 
lism of epinephrine-like substances. He noted the large amount of catechol 
derivatives to be found in the urine of patients with malignant melanoma 
and melanuria and felt a chemical similarity might exist between melanin 
precursors, catechol, and epinephrine. In searching for a chemical substance 
which might reveal the presencé of an intracellular oxidase in the pigment- 
producing cells of the skin, Bloch isolated a naturally occurring amino acid, 
3,4-dihydroxyphenylalanine, more often known as dopa. Bloch found that 
dopa changed to melanin if incubated with human skin slices under certain 
conditions. 

But this work of Bloch had been preceded by that of Bourquelot and 
Bertrand in 1895. They demonstrated the conversion of a substance found 
in a mushroom, tyrosine, to a black pigment under action of an enzyme 
tyrosinase. This enzyme was later found present in many plant and animal 
tissues. Tyrosinase is contained in the mitochondria found in the cytoplasm 
of the adult melanin-producing cell, the melanocyte.** Enzymatic activity 
has been found in microsome fractions obtained from these mitochondria.** 

Raper® pioneered in knowledge regarding the chemical knowledge of 
melanin formation by demonstrating that tyrosine was first oxidized to dopa, 
in the presence of tyrosinase and molecular oxygen, then dopa to dopa quinone 
(Fig. 1). Dopa quinone subsequently undergoes a spontaneous irreversible 
and rapid intramolecular change resulting in the formation of 5,6-dihydroxy- 
dihydroindole-2-earboxylie acid (leuko compound). This is oxidized to the 
quinone state, dopachrome, which then is decarboxylyzed and rearranged 
to form 5,6-dihydroxyindole. This compound is oxidized to 5,6-indolequinone. 
The latter is again oxidized and polymerized to form melanin, a high molecu- 
lar insoluble polymer.*® The reactive groups of melanin may then combine 
with proteins to form the dark pigments found in skin, hair, and eyes. Be- 
cause many of the reactions described may go through semiquinone states, the 
course of events indicated in the scheme of melanin formation just given is 
probably only a very general picture of what actually happens. There is 
evidence that interactions occur between quinones and dihydroxypheny] 
compounds, as when dopa quinone and the leuko compound react to form 
dopa and dopachrome.** 

The enzyme tyrosinase has been extensively studied. It has been found 
in the normal human being, in the guinea pig, the hog, mouse, horse skin, and 
in heef eyes.*? Copper ions are essential for tyrosinase activity. During the re- 
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action which takes place between tyrosinase and dopa, the euprie ions of tyro- 
sinase are reduced to the cuprous state while the dopa is oxidized to dopa quin- 
one.*®° Tyrosinase cannot act on the tyrosine in the absence of dopa. The 
reduced tyrosinase-tyrosine complex reacts with tyrosine, resulting in the forma- 
tion of a tyrosinase-tyrosine complex and free dopa quinone; copper remains in 
the reduced state. This complex undergoes a reaction with molecular oxygen and 
tyrosine is oxidized to dopa. The enzyme is yet in the reduced form; it is 
then oxidized by molecular oxygen back to its original inactive state.** 
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The presence of tyrosinase has also been shown in melanomas of human 
beings, mice, fish, and horses.*7 Because the enzyme occurs in much 
higher concentration in these tumors and is consequently easier to isolate 
than that from normal skin, most work on mammalian melanin formation 
has been done with tyrosinase derived from these sources. There seems no 
reason to consider enzyme isolated from melanomas and the enzymic mecha- 
nisms different from that in normal melanocytes.** 

Recent work, however, has indicated that there is a difference in the 
state of activation of tyrosinase. Fitzpatrick,** by means of histochemical 
and biochemical experiments, has shown that an inhibited tyrosinase system 
oceurs in unirradiated skin and a partially inhibited tyrosinase system exists 
in actively proliferating junctional nevi. In melanotic and amelanotic 
melanomas and in human skin irradiated with ultraviolet radiant energy, 
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however, there is an active tyrosinase system. Other benign and malignant 
neoplasms do not contain tyrosinase activity. Tyrosinase activity was demon- 
strated histochemically by ineubating slices of tissue in an 1]-tyrosine solution 
phosphate buffer first in the cold and then at 37° C. Control slices were 
ated in buffer alone without added tyrosine. Histologic examination 
then earried out to demonstrate the presence or absence of melanin. The 
emical studies were done by determination of tyrosinase activity of 
tissuc slices indicated by oxygen uptake as measured manometrically in the 
Warburg apparatus under controlled conditions of temperature and pH. 
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[here is as yet no entirely satisfactory explanation of the mechanism 
through which ultraviolet radiant energy activates the human tyrosinase 
system. It is betieved that there is a decrease in the concentration of naturally 
oecurring sulfhydryl groups in the epidermis, thus releasing the normal in- 
hibitory control of pigmentation. Rothman and his associates*® *° have pro- 
pounded and championed this theory. 


Therapy of Pigmentary Disorders 
The various types of leukoderma and hyperpigmentation often pose 
serious cosmetic problems. While definitive therapy is not yet available and 
all the answers are not yet known, substantial advances have been made in 
alleviating many of these disfiguring conditions. 


Depigmentation 


Detailed accounts of chemical agents which will inhibit melanin forma- 
tion both in vivo and in vitro are to be found elsewhere.** *? Knowledge of the 
chemical reactions involved in the formation of melanin has made it possible 
to employ certain chemicals which will inhibit the reaction at various stages. 
Because copper is essential for tyrosinase activity, substances which combine 
with copper, such as the organic sulfur-containing compounds, or compete 
with it, as do arsenic, bismuth, and iron, inactivate the enzyme and there 
is a resulting failure of pigmentation. 

The best clinical compound for inhibiting melanin formation is the mono- 
henzylether of hydroquinone. While the exact mechanism of action of this 
drug is not yet known, it is possible that this compound breaks down in the 
skin to form hydroquinone which is known to inhibit melanin formation by 
blocking the enzymatic oxidation of tyrosine to dopa.* 

Some of the history of this compound might be of interest. In 1936 
Heinz Oettel*® observed that if cats were fed hydroquinone daily for a six- 
to eight-week period, the black hair of the animals turned gray. The 
hair slowly repigmented after stopping administration of the drug. Oliver, 
Schwartz, and Warren** in 1940 reported that depigmentation occurred in 
the skin of workers wearing yellow rubber gloves. The etiologie factor was 
found to be Agerite alba, an antioxidant contained in the rubber, the chief 
component of which is monobenzy! ether of hydroquinone. These initial reports 
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of occupational leukoderma were soon followed by others.**** Hat bands, ad- 
hesive tape, contraceptive diaphragms, rubber dolls, and rubber condoms 
were among the items incriminated. 

A case of hyperpigmentation improved by treatment with monobenzyl- 
ether of hydroquinone was recently reported by Pollack.** Experiments on 
inhibition of melanin formation by hydroquinone and its derivatives have been 
reported by Denton, Lerner, and Fitzpatrick.*? Hydroquinone, the mono- 
benzylether of hydroquinone, and a third derivative, parahydroxypropio- 
phenone, produced various degrees of depigmentation in colored guinea pigs 
when given orally. The compound most effective clinically was monobenzyl- 
ether of hydroquinone, as has already been indicated, in spite of its lack of 
action on melanin formation in vitro. For clinical use, amounts up to 20 per 
cent monobenzylether of hydroquinone incorporated either into a lotion or an 
ointment base were recommended. More recently the tendency has been to 
employ lower concentrations of the drug; 5 per cent preparations have been 
found effective. Although the incidence of sensitization and dermatitis re- 
sulting from application of these drugs has been minimal, users are warned 
to be on the alert for these dangers and to discontinue use of the drug at 
the first indications of intolerance. 

Hydroquinone itself is not useful clinically probably because it is in- 
soluble in fat and therefore may fail to penetrate the skin deeply enough to 
reach the melanocytes.** 

Parahydroxypropiophenone resembles diethylstilbestrol in its chemical 
structure. It has been used by Grupper, Plas, and Baudin® to treat the 
melanosis of Riehl. Given orally in a dosage of 1 to 2 Gm. daily over a period 
of four to six weeks it is said to produce reduction in the amount of hyper- 
pigmentation. The drug might also be useful in the treatment of chloasma. 
In vitro, this drug inhibits tyrosinase in much the same way, but not as 
strongly, as hydroquinone.* 

Reducing substances such as ascorbic acid have been effective in causing 
depigmentation.* °° Its transitory action, however, makes it unsatisfactory 
for use in therapy.* 

The use of mercurial creams on pigmentation has been unreliable and 
erratic, but there appears some theoretic justification for its use. Lerner” 
has performed in vitro experiments demonstrating that mereury will compete 
with copper ions in tyrosinase which inactivates the enzyme. Once this has 
taken place the reaction is only slowly reversible. The parahydroxypheny! 
compounds are yet the most valuable means of producing depigmentation. 


Pigmenting Agents 
In the past production of pigmentation of the skin as a cosmetic measure 
has been done principally through the use of various staining agents. Potas- 
sium permanganate and walnut stain were two of the chief measures em- 
ployed. Tattooing has also been used. None of these methods has proved 
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completely satisfactory for clinical use. Recent developments have shown 
that effective therapeutic agents may not be far away. The most promising 
he newer drugs, 8-methoxypsoralen, is an extract of an Egyptian plant. 
Sinee the thirteenth century the Egyptians have used a powder derived 
from the fruit of a native plant, Ammi majus, for the treatment of leuko- 
dermas.°* When taken orally, however, this erude powder caused marked 
toxic symptoms. Gastrointestinal symptoms, severe headache, nephritis, and 
even. coma have been said to follow use of the erude preparation.®*® Along with 
the oral ingestion of the drug, it was necessary for the patient to expose the 
leukodermie areas to sunlight to obtain pigmentation. It has been related 
that it was not uncommon for natives taking the drug to go out alone into 
the desert for a period of prolonged exposure to the sun’s rays. So toxic was 
this crude preparation of Ammi majus that several deaths resulted from its 


ot 


use 

l‘ahmy and Abu Shady® in 1947 extracted two erystalline bitter com- 
pounds from the fruit of Ammi majus. One was ammoidin, the other ammidin. 
The active agent has been identified chemically as 8-methoxypsoralen.** 
(tiven orally and applied by local application to vitiliginous areas of skin, 
plus exposure to ultraviolet light, repigmentation has occurred. 

Para-aminobenzoic acid, given both locally and systemically, along with 
exposures of the skin to ultraviolet light, has been found to be of value in 
therapy of vitiligo. 

There is inereasing evidence that the pituitary gland produces a melano- 
cyte-stimulating hormone (MSH).*? This hormone has now been isolated.** 
Its therapeutic uses are now being investigated. 

It is worth mentioning that in some patients who have very extensive 
vitiligo it is easier to attempt to depigment the remaining pigmented areas 
with monobenzylether of hydroquinone rather than pigmentation of the 
vitiliginous areas of skin. 


Summary 

|. The mature pigment-producing cell, the melanocyte, is derived from 
a short-lived embryonie structure, the neural crest. 

2. Valuable information on the inheritance of pigmentation has been 
derived from mice, fowl, fishes, and the fruit fly, Drosophila. A given gene 
affects a given aspect of the pigmentation process. 

3. Melanin is formed by the oxidation of tyrosine to 3,4-dihydroxyphenyl- 
alanine (dopa). Tyrosinase, a copper protein enzyme, acts as a catalyst in 
this reaction. Molecular oxygen must be present for this reaction to take 
place. Laek of any one of these substances prevents melanin formation. 

4. Advances in knowledge of the physiology and biochemistry of this 
basic reaction and the chemical and physical factors influencing it have made 
possible newer therapeutic methods of inhibiting or accelerating pigmentation. 
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5. The most effective drug for producing pigmentation is 8-methoxy- 
psoralen, and for depigmentation is monobenzylether of hydroquinone. 
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THE VIRAL CONCEPT OF CANCER 


W. L. Bostick, M.D.,* SAN Francisco, CALIF. 


[RUSES ean be related to the problem of neoplasia from two aspects. 

The simplest and most direct is to consider in detail those cancers caused 
by a virus and discuss their characteristics in common and their significance 
in relation to the whole field of malignaney. The problem, however, can be 
examined from the other side, namely, the possibility that all malignancies are 
on the basis of a virus type of infection and this hypothesis examined in rela- 
tionship to its attractiveness when compared to other possible over-all causes 
of cancer. The main emphasis here will be in discussing and relating the 
known virus types of tumors one to the other. However, initially, an over-all 
survey of the basie data favoring viruses as the primary cause of cancer will 
be reviewed so as to lend a total concept to the discussion. 

Cancer must first be examined in regard to whether there is one cancer 
or several cancers. Is it a single disease, or are cancers multiple and separate 
diseases? One is tempted to accept the obvious and use the demonstrable fact 
that there are many types of cancer and be perfectly content with the attitude 
that they comprise many diseases and thus are on the basis of many primary 
causes. Although to the clinician many cancers exist, such as x-ray cancer, 
chemical cancer, and so forth, to the experimental worker in cancer the 
thought of multiple diseases is quite unacceptable. It is impossible to examine 
cancers, to be able to recognize them all by common morphologic characteris- 
ties, to notice their common methods of local invasion, extension, spread, and 
growth, to be impressed by their common tendency for mitotic activity and 
rather typical nuclear changes, without feeling that the many varieties of 
tissues which may undergo a cancerous change are in fact all responding to an 
identical basie underlying abnormal process. Borst’ stated the concept clearly 
when he remarked that any hypothesis taking into account only one group of 
neoplasms and not applicable to all others should be rejected at first sight. 

It is apparent that the many types of cancer that seem obvious to the 
clinician should best be considered as cancers which vary only with regard to 
their secondary causative factors, such as x-ray, chemicals, and so forth, and 
that their primary cause is the same. Oberling? effectively compares the cause 
of cancer with the cause of tuberculosis. Before the tubercle bacillus was 
known the tubereulosis was attributed to malnutrition, heredity, bad surround- 
ings, colds, contact with tuberculous patients, and so forth. It was related to 
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industrial causes such as mining and glass blowing, and it was only with the 
discovery of the tuberculosis bacillus by Koch that it became apparent that 
there was only a single cause. This, however, did not eliminate the secondary 
causes, but only relegated them to their proper and secondary position. These 
secondary positions obviously may be important in the practical control of 
the disease, such as by the public health position or the personal physician, but 
in no instance does this detract from the fact that the single primary cause 
of tuberculosis is a single organism. 

It is apparent that with cancer the secondary causes are legion, and it is 
very difficult to assign them their relative positions of importance regarding 
direct etiology. Some common single fundamental factor must link all the 
various apparent causes of cancer into a single common denominator, into a 
single primary etiologic factor to which the secondary factors contribute, but 
in which they are not necessarily primary. The main attention, therefore, in 
cancer research must be directed toward identifying the single primary impor- 
tant factor which is the common basis of all malignant neoplastic processes. 
The importance of the secondary ones must be recognized but not permitted to 
divert the attention away from the primary objective. For a clearer exami- 
nation of the cancer problem all experimental facts favor the concept that 
cancer is a single disease caused by a single type of etiologic factor. 

The broad hypotheses of the causes of cancer are many and their formula- 
tion is steeped in antiquity. Many of the concepts were so superficial and at 
such variance with facts that they need not be reviewed here. Galen attributed 
eancer to the accumulation of “black bile” and his concept was dominant for 
2,000 years. However, with the accumulation of basic facts, particularly with 
the additional data available by the microscope and with the study of cancers 
at autopsy, it has become apparent that there are only three hypotheses which 
deserve serious consideration as a basis of the cause of cancer. These are the 
embryonal, the microbie (parasitic), and the irritation hypotheses. 

The embryonal concept appeared very early in the orderly concepts of 
cancer causes. Lobstein,® as early as 1829, suggested that tumors represent 
the proliferation of embryonal cells that persisted into adulthood. These con- 
cepts were elaborated and refined by many subsequent workers, perhaps most 
importantly by Cohnheim. From the very first the microscopist lent real 
support to these ideas because the microscopic appearance of cancer and its 
many mitotic figures often brought to mind the appearances of young growing 
embryonic tissues. In order to support this theory it is important to hypothecate 
and demonstrate that there are many embryonal remnants throughout all tis- 
sue and that they exist in large enough numbers to account for the incidence 
of cancer. There is no question but that embryologists have now demonstrated 
that such cells do exist in adequate numbers throughout the body to provide 
a source for cancer proliferation. 

The clinician recognizes readily the embryonal rests of various structures, 
the abortive buds of teeth, the outpocketings of the pharynx as cystic abnormali- 
ties around the pituitary, and multiple lesions of the branchial arches origin, to 
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mention just a few of the various types. Surprisingly enough, however, re- 
search demonstrates that not only do the embryonal rests exist in adequate 
numbers to provide such a source, but that actually they are too numerous. It 
is generally econeeded that the great majority of such foci never undergo 
malignant change. Ordinary pigmented moles, of which the average person 
has seven, and which are of an embryonic vestige origin, show only a small 


percentage which go on to malignancy. Tens of thousands of them never 
evolve in that direction. The embarrassing situation therefore exists for the 
supporters of the embryonal theory in having to explain what the factor is 
that causes the many embryonal rests to undergo malignant change. The 


theorist is foreed, therefore, to turn to a secondary cause which will start the 
malignant process in his embryonal foci. Immediately, therefore, one leaves 
the area of a primary cause, the rest, and is foreed to search in another direc- 
tion for the factor which, itself, stimulates these young cells. 

The irritation hypothesis has much to commend it, particularly from the 
clinical point of view. For a period in the development of our knowledge of 
eancer the irritation coneept gained particular strength when related to cer- 
tain chemicals which so frequently could cause cancer. A long list of cancers 
directly related to irritation is easily obtained. Pipe smokers with cancer of 
the lip, chimney sweeps with scrotal cancers, cancers of the bladder in the 
aniline dye industries, cancers developing following exposure to x-rays and 
old burns are all mute evidence of the significance of irritation in developing 
cancer. 

Careful serutiny of these causes, however, makes it apparent that the irri- 
tation theory serves mostly to synthesize the observations of the clinical prac- 
titioner, and that the irritation theory cannot stand the scrutiny of the experi- 
mentalist or resolve all of the data of the cancer problem. Looked at from 
the negative side, it is seen that one of the most serious shortcomings of this 
hypothesis is the lack of explanation as to why all irritations do not end in 
cancer. So many persons have mouth ulcers, ulcers of the stomach, lesions of 
the lip. What is it that prevents these from uniformly developing malignancy ? 
It results thus that irritation is always the rule, but cancer always the excep- 
tion. And it becomes apparent that to explain the appearance of the cancer a 
secondary influence must be assumed. 

To the biologist an ingenious alternative combination has been conceived, 
namely, that irritation leads to a series of local cellular selections and muta- 
tions. These processes of irritation are considered as resulting in the growth 
and proliferation of cells. Those cells unable to survive during the irritation 
die out gradually, and a new type of cell is selected, and survives, that possesses 
greater and greater independence of growth. This phenomenon continues 
until finally a cell line is selected which is able to proceed unrestrained in its 
growth activities. According to this hypothesis, irritation becomes thus a 
mechanism which evolves cancer cells by chance. The sufferer from a chronic 
irritation thus has always occurring at an irritated site a type of gambling 
activity which with bad luck he might lose with the development of a malig- 
nant cell and the proliferation of its progeny. 
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Although the concept of chance is rather intriguing it has several objec. 
tions. In the first place it does not explain why malignant tumors are so often 
of epithelial origin, even though the connective tissue participates in the irri- 
tation as much as the epithelium. Since the connective tissue of the body con- 
stitutes a greater number of cells than the epithelial components of the body, 
on the basis of chance the connective tissue should develop more malignancies 
than the epidermis. The irritation theory does not explain the variations in 
cancer incidences at various times of life. 

With the newer knowledge of the specific activity of certain types of 
chemicals and their high effectiveness in causing cancer, it becomes immedi- 
ately a question of whether the effect of irritation is due to the formation of a 
specific type of chemical or drug. The very existence of the large variety of 
chemicals which cause cancer, completely unrelated to each other in physical 
or chemical properties, certainly suggests that they, themselves, do not repre- 
sent the single underlying cause of cancer, but are trigger mechanisms which 
permit the activation of a more primary factor. Irritation is clearly related 
to cancer development, and is certainly a factor in its modification, and per- 
haps in inducing its inception. However, although it influences the evolution 
of eancer, the steadily increasing mass of knowledge convinces one that irrita- 
tion and chemicals alone only prepare the way for the action of a more funda- 





















mental factor. 
The parasitic or microbie hypothesis of cancer has existed ever since 


microbes were first recognized. An endless series of blind-ended discoveries 
were initiated soon after Pasteur shifted the attention of the scientifie world 
to the field of bacteriology. Hardly a year passed by in that first decade 
without the announcement of a cause of cancer as related to newly discovered 
gacteria. Nearly every organism proposed as the cause of cancer has finally 
turned out to be a common and harmless inhabitant of the skin and body tis- 
sues. Not a single one has itself directly related to the cause of neoplasm in 
animals. Microorganisms are generally isolatable from cancer, but this would 
be expected because of the frequent ulceration and extension of cancers onto 
surfaces. Besides bacteria, organisms of all varieties, yeasts, protozoa, spiro- 
chetes, have been found and related etiologically to the cancer problem. It is 
apparent now after numerous reports and decades of fallacious conelusions 
that bacteria, yeastlike organisms, and protozoa are completely unrelated to 
cancer in the primary sense, and influence cancer only in the secondary in- 
direct way that irritative agents do. 

The original microbial theory of carcinogenesis stopped at the size of bae- 
terial organisms. It has only relatively recently been extended into the lower 
sizes of microbic organisms such as viruses, at which level the concepts as ap- 
plied to possible carcinogenesis become plausible. 

In the light of our knowledge of cancer it can be reasonably stated that 
any primary fundamental cause of cancer must meet three criteria: 
























1. It has to be present in every malignant tuinor. 
2. It must produce cancer. 
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_ Its influence must be in harmony with all other recognized carcino- 
genic factors and it must be possible to explain their activity by its presence. 
As Oberling? has stated, “If these are the three fundamental criteria for a pri- 
causative factor, it is apparent that such things as radioactivity, larger 
ites, and heredity would have to be eliminated immediately. They 
clearly are not concerned with the genesis of every malignant tumor.” It 
thus remains that the only two major factors which could conceivably be a 
on primary factor to all known types of cancer are either chemical com- 
pounds or viruses. If it is concluded that these are the two possible primary 
causes it remains only to determine which of these two can cause cancer with- 


mal 
pa! 


con 


out the other. Either the chemical carcinogen must act through a virus influ- 
ence or the viruses themselves produce a carcinogenic chemical. It is well 
known that some viruses do clearly and quickly cause malignancy. And it is 


also established that certain chemicals cause malignancy. If, however, one 
must be considered dominant over the other, it is more logical to conclude 
that cancer due to chemicals develops because of the presence of an activated 
virus than to conelude that in virus-caused cancers the tumor results from the 
production of a carcinogenic compound. The selection of the logical one of 
these two alternatives seems relatively simple. In the first place the effect of 
chemicals as secondary irritants upon the growth and activation of known 
viruses is well documented: sunlight and solar radiation activating herpes 
simplex of the lip, ointments and skin irritations stimulating the development 
of a latent shingles virus, the stimulating growth of the known viruses of the 
fowl by the application of nonspecific secondary chemical irritants. All of 
these demonstrate that viruses may be stimulated into specific activities and 
unmasked by chemical or other irritation. On the other hand, experimental evi- 
dence which would support the idea that the known virus tumors themselves are 
not the result of primary virus activity but are due to the production of a 
carcinogenic type chemical by the virus is entirely lacking. Such a chemical 
has never been demonstrated or postulated. No counterparts of it exist in the 
known phenomena of virus metabolism, and to sustain such a theory is to 
remain entirely in the broadest realms of speculation. Thus it is apparent 
that by steps of logie the viruses alone remain as the single most likely group 
possessing the master key to the cause of cancer. 

If logie and fact earry us to the conclusion that the virus hypothesis at 
the present time fits the greatest percentage of the known information on 
cancer regarding etiology, certain fundamental facts have yet to be clarified 
and elicited. Why is there such a variety of microscopic patterns to cancer 
types? Is it true that cancer viruses must always exist in the body, since it is 
known that some ecareinogens are uniformly capable at any time of producing 
malignancies in many areas of the body. Why has it not been possible to 
demonstrate viruses in human cancer consistently? The only present serious 
objection which ean be assembled against the virus hypothesis for cancer is 
that at the present time in many cancers it remains unproved. Because of this, 
most students of oncology prefer not to press the virus concept and prefer 
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instead to hide behind the simple device of somatic mutation. Because of this 
the general concept of mutation should be examined. 

A mutant appears suddenly, it persists without alteration, and is trans- 
mitted to the descendants of the affected cell. Usually mutation does not 
affect somatic cells but, more characteristically, it is known to affect the sex 
cells of the animal. Several facts of significance are known of the mutation 
activities of organisms. The mutations are increased in their frequency hy 
the use of certain well-known “mutagenic” agents such as x-rays, radiant 
energy, heat, some chemicals, and so forth. It is generally recognized that 
when these mutations develop they do not differ qualitatively from those 
occurring naturally in nature, but only occur more frequently. 

The concept of somatic mutation as the cause of cancer enjoys great favor 
with many serious students of cancer, and it is obvious that in many ways it 
explains neatly the “irreversible” characteristics of malignancy. It fits well 
with the known multiple factors causing cancer because of the known fact 
that mutations can be caused by many agents. However, several obvious 
weaknesses exist in the mutant concept of cancer. It is known that somatic 
mutations in animals are rare, and they are found mostly in plants. Those 
that are well known in mammals almost invariably affect very simple charac- 
teristics, such as pigmentation, changes in hair type, and are not associated 
with fundamental processes which in any way resemble neoplasia. If the car- 
cinogenic compounds act by producing mutations and increasing the frequency 
of mutations in a given tissue it should follow that the most active carcino- 
gens should be the ones that cause the most frequent mitotic figures, and it 
should also be possible to predict which organs are the most likely to have 
cancers by the statistical incidences of their relative mitotie activity. Such 
predictions cannot be made. Particularly difficult to establish in this hypothe- 
sis is the precise time at which the supposed mutation is presumed to have 
occurred. In the light of the precancerous changes in cells of pleomorphism, 
mitotic activity, and so forth, is the mutation supposed to occur when the cells 
become “‘histologically’’ malignant or at the time that invasion is demonstrated? 
If it is at the time of invasion, what was the nature of the in situ morphology 
of the potentially malignant cells? The relative permanence of the mutation 
itself is somewhat against its significance in cancer. The very fact that can- 
cers do regress, even though rarely, and sometimes disappear, suggests that 
the basic cause is not as stable as mutation. Perhaps one of the greatest bits 
of evidence against the mutation theory is the very existence of virus tumors 
themselves. Some of the virus cancers develop very rapidly, much more 
rapidly than with practically any other carcinogenic agent. In the known 
virus tumors transmissibility directly related to the virus is the rule and it by 
no means clarifies the situation to postulate that the virus itself acts by causing 
nuclear mutation. To maintain this is to resort to a contest of semantics 
where the terms virus and mutant become essentially interchangeable synonyms. 

Having presented the salient facts which support the thesis that the over- 
all virus concept of cancer is the single most logical present concept, it be- 
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coms pertinent now to review briefly the known virus tumors and their char- 
acteristies and relate them to the cancer problem as a whole, particularly in 
ma 

arlington has remarked that the term virus has achieved “a high pro- 
fess onal status with doubtful credentials.” These remarks should be carefully 


remembered sinee in discussing the role of viruses in neoplastic growth it is 
imp rtant to establish elearly the criteria employed in the use of the term 
vir Malignant cells certainly contain abnormal self-duplicating factors 
which must be responsible for their aggressive dangerous characteristics. Cells 


do not live and reproduce and behave in characteristic manner as individual 
units, except by the virtue of genes, plasmagenes, mitochondria, enzymes, and 
other organoid structures which they contain. These factors are all self- 
reprodueing, are somewhat viruslike, and live in a complex equilibrium of 
commensalism with each other and with the cell in which they live. 

Evidence suggests that virus particles as they exist in the cell do not 
multiply by division but instead act as “seed crystals” which perform the 
synthesis of new particles of identical or similar nature. In a few instances 
even the normal self-duplieating intracellular components, in normal cells as 
well as in neoplastie cells, are filtrable, transmissible, and decidedly viruslike 
in their characteristics. In most instances these agents are of unknown nature 
and when these differences are finally clarified it is likely that they will fall 
into the large variable group of agents we now call, perhaps sometimes er- 
roneously, viruses. The precise distinction between many of these intracellu- 
lar components, which possess many viral characteristics, and the ordinary 
accepted virus, which is a ubiquitous foreign and semiautonomous organism 
capable of evoking an immune response, is very difficult. However, again, the 
presence of clearly defined tumors caused by agents possessing all of the classi- 
cal characteristics of this foreign semiautonomous agent is well known and 
serves as a pattern for the analysis of the entire cancer problem. 

Viruses are now known to produce malignant neoplasms in many species. 
The kidney carcinoma of the leopard frog* has many characteristics strongly 
suggestive of an etiology of a virus type with the ability to form striking 
inclusion bodies. Intranuclear inclusions are particularly prominent and it is 
possible to transfer the tumor from animal to animal by desiccated or glyceri- 
nated tumor as well as by the live cells themselves. In the rabbit two clearly 
defined virus tumors exist, the rabbit papilloma and the rabbit fibromyxoma. 
The rabbit papilloma is found in many regions of the United States, particu- 
larly in central portions, notably Kansas and Iowa. It exists as an endemic 
tumor in the cottontail rabbits of that area upon which it is found most fre- 
quently on the abdomen, thighs, and neck. Studies have demonstrated the 
physical characteristies of the virus as well as its growth characteristics. It 
is one of the hardy viruses and will remain alive in glycerin for as long as 
twenty years. Its size is approximately 50 my and it is relatively easily isolated 
from the eottontail rabbit papilloma. The rabbits which are infected with it 
may develop an immunity which is permanent. At other times the virus may 
be quite active and cause extensive lesions on the rabbit. 
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One of the most striking effects of the papilloma virus is its effect on the 
domestic rabbit. In the domestie rabbit this virus shows one of the best 
examples of virus masking and latency. When inoculated into the domestic 
animal it will take in a high percentage of cases and progresses as a perfectly 
typical tumor, as that found in the sylvatic state. However, in the domestic 
animal it is essentially impossible to isolate the virus, to detect its presence, or 
to pass it on to other domestic animals, in spite of the fact that the domestic 
animal must be infected by the virus and does develop antibodies to the virus. 
In only the rarest of instances has it been possible to pass the virus in domestic 
animals and in the great majority of cases the virus.completely disappears, as 
demonstrated by all present technical methods. 

In the infectious myxomatosis of the rabbit a particularly malignant 
process is found. It was one of.the earliest virus diseases described, and as 
such was observed by Sanarelli® in 1898 in an epidemic in rabbits of Uruguay. 
Other outbreaks have been noted in Latin America and California and most 
recently in Australia. This is a highly contagious disease and the virus enters 
the body via the respiratory tract or even in a wound. In the laboratory the 
reaction first reveals an inflammatory response which soon after shows a 
generalized manifestation not only of fever but the gradual development of 
tumor masses. If the animal is not dead in the first two weeks gradually the 
tumor masses, particularly subcutaneous, become more prominent through- 
out the whole body. Histologically these tumor masses are composed of large 
cells with abundant cytoplasm embedded in a rather gelatinous matrix. These 
cells seem to arise everywhere in the body and to be of macrophage and reticu- 
loendothelial origin. A more slowly growing type of tumor in the rabbit, 
known as the infectious fibroma, has been studied, and this seems to be a more 
slowly growing lesion very closely related to the myxoma. There are many 
geographical areas where the viruses involved in these two tumors show com- 
mon antigenic characteristics. 

One of the most vexing and at the same time pertinent problems of the 
poultry industry has been the highly morbid and economically important tumor 
known as fowl lymphomatosis. This tumor, which takes various forms, involv- 
ing either the visceral or the neural lymphatics, and reticuloendothelial tissues 
of the birds is a very important disease. It has been estimated that it causes 
an annual loss to the poultry industry of over seventy-five million dollars. The 
visceral form is responsible for at least two-thirds of this loss. The tumor ap- 
pears sporadically throughout the flock and manifests itself as a nodular pro- 
liferation of tumor structures in the fowl, and gradually it proliferates, invades, 
metastasizes, and ultimately destroys the host. Many efforts have been made 
to demonstrate that this is in fact a virus tumor and efforts at direct inocula- 
tions have been only partially satisfying. Many difficulties have been encoun- 
tered in trying to transmit the tumor because of its long incubation period 
and the fact that a flock completely free of the infection is most difficult to 
obtain. The presence of the various forms of the disease has also been con- 
fusing. Careful studies, particularly by Burmester,® have demonstrated that 
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it is a tumor and that it has a peculiar and characteristic type of transmission. 
It is now known that this disease agent is spread by direct contact throughout 
the ioek. It is also spread from parent to offspring through the egg and is 
found in a latent stage in many apparently normal adult chickens. Following 
a prolonged ineubation period, this agent, which is filtrable and which has 
all ihe known properties of a virus, develops into the malignant phase. The 
factors which cause the actual development of the tumor in any individual 
fow! are not elearly known but environmental factors in a virus-harboring 
fow! are important. Lymphomatosis morphologically resembles in many ways 
the |\ymphoma of mammals. 

in another virus malignancy of fowl, the Rous sarcoma, the existence of 
masked and latent virus is a particularly common part of the picture, and the 
activation of this virus to form tumors by nonspecific agents, such as irrita- 
tion, l‘uller’s earth, and other factors, is well known. 

[he mouse has two significant tumors of virus type, one particularly well 
established, the other very possible. One of the great discoveries in oncology 
of the past fifteen years was the discovery of the milk factor in breast tumors 
of mice. For many years at Bar Harbor, Maine, a strain of mice was known 
in which a high incidence of breast cancer in the female was characteristic. 
Cross-breeding and examination of the genetic characteristics established the 
statistical fact that the factor causing this breast tumor could not be in the 
hereditary germ nucleus itself but had to be something in the cytoplasm of the 
cell or perhaps could be an agent which was obtained from some extragerminal 
source, such as the mother’s milk. On assigning the problem to different re- 
search workers in this institution it became the good fortune of Bittner’ to be 
the one to perform the experiments that demonstrated that the agent which 
caused the development of the cancer in the female mice was a factor they 
obtained orally when they were infants and fed their mothers’ milk. This 
extrachromosomal faetor which has been carefully studied now has been identi- 
fied physically as small spherical particles which can be seen in the electron 
microscope beam, and possess essentially all the characteristics of a virus 
particle.* The prolonged incubation of this virus is especially striking since 
the infant mice swallow it but the tumor appears much later in only the adult 
female animal. The male animal rarely develops the cancer since the influence 
of the female sex hormones is very important in its activation. 

The leukemia of mice as studied particularly by Gross® has focused atten- 
tion upon the phenomenon of vertical transmissibility of infectious agents as 
contrasted to the ordinary horizontal type, as usually demonstrated in bacteria. 
Experiments with mouse leukemia, which appears to develop spontaneously in 
certain strains of mice, show it to be caused by a filtrable agent. Preparations 
of this agent cause the disease without the transfer of intact cells, and are 
effective in dilutions up to 1:10,000. The agent exists in the mouse often in a 
nonidentifiable form in the animal which acts as a carrier. This is usually in 
a young animal. However, after the carrier has reached middle age the agent 
may become activated. The cause of the activation is at present unknown and 
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unexplained. But, when occurring, this results in proliferation and rapid 
multiplication of the lymphatic cells with consequent death of the animal. The 
leukemic agent is present in all tissues of the mouse carrier. The usual method 
of transferral seems to be from generation to generation, from the mother to 
the young mouse (i.e., vertical), probably in utero or perhaps even in the germ 
cell, rather than direct contagion from one adult animal to the other (ie., 
horizontal). 

In the human race the demonstration of clearly defined virus tumors has 
not been particularly successful. Although for many years suspected, the 
ordinary juvenile cutaneous wart has only recently been more clearly estab- 
lished as a virus infection with an agent which can be effectively transmitted 
in the embryonated chicken egg.?® The neoplastic tumor or molluseum con- 
tagiosum is well known, but this is so frankly contagious and so unequivocally 
benign that its neoplastic characteristics are not prominent, are not generally 
acknowledged, and are certainly essentially unimportant, except as a demon- 
strator of the ability of virus agents to cause cell hypertrophy and multiplication. 

In the human being no malignant tumor has been demonstrated that is 
caused by a virus. However, a certain category of human tumors exists in 
which many of the structural and clinical characteristics clearly suggest the 
possibility of a viral agent as their direct cause. The suggested evidence of 
the virus factor here is due to the fact that these tumors possess many of the 
characteristics associated with the more ordinary types of virus response, such 
as clinical evidence of inflammation and peculiar inflammatory and granulom- 
atous microscopic appearances. Foremost among these possible purely virus- 
like human neoplasms is one of the tumors involving the reticuloendothelial 
and lymphatic tissues of the body. This peculiar and characteristic malignant 
tumor is known as Hodgkin’s disease. 

In Hodgkin’s disease the accumulation of data in favor of a viral etiologi- 
cal agent has been considerable. In men the clinical signs and symptoms have 
always been most suggestive of an inflammatory type of process. Pathologi- 
cally this impression is supported by the characteristic pleomorphic cellular 
reaction. The typical Sternberg-Reed giant cells are of reticuloendothelial 
origin and lie in lymphoid tissues distorted classically by fibrosis, plasma cells, 
granulocytes, and eosinophiles. Focal areas of necrosis are not rare. 

The search for inclusion bodies, elementary particles, and macromolecular 
elements of viral type has been extensive. Many workers have reported their 
presence. Gordon" compared them with those found in vaccinia. The large 
nucleolus-like structure in the Sternberg-Reed cell has often been suspected of 
being an inclusion body equivalent. In cell-free and sterile Hodgkin’s disease 
tissues Grand,}* Reiman and associates,’* Rottino,’* and Hoster and associates” 
studied macromolecular particles. Their presence and physically acceptable 
characteristics are generally acknowledged. However, opinion is clearly di- 
vided as to their significance and their Hodgkin’s disease specificity. Some 
believe them to be nonspecific. 
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\nimals of all types have been used to try to identify a specific disease or 
ence of a virus type of infection. In numerous species of adult animal 
iments it has never been possible to demonstrate any evidence of Hodg- 
disease causing a specific reaction. Tissue cultures do seem to possess 
pec liar changes when exposed to Hodgkin’s disease extracts.’*** Again, how- 
ever, the interpretation of their significance varies, with some authors con- 
eluding that they are quite characteristic and bona fide evidence in favor of a 
virus type of reaction, and others disagreeing. 

\lore encouraging results have been obtained in Hodgkin’s disease studies 
employing either embryos or very young animals for inoculations. It has long 
heen. known that the immune mechanisms of embryos and newborn animals are 
imperfect and that they may demonstrate susceptibilities to infectious agents 
which may be absent in the more mature animal. They may even become in- 
fected with organisms which are not normally pathogenic for their species. 
In Hodgkin’s disease the survey of these possibilities has only relatively re- 
cently begun.?° 

Kmbryonated chicken eggs have been inoculated with sterile and often 
filtered Hodgkin’s disease extracts. Karnofsky and associates** recorded that 
such injected embryos were often edematous and abnormal in appearance. 
Inoculation of Hodgkin’s disease extract filtered and serially passed in chicken 

‘gs resulted in an inereased embryo mortality,’ when compared with equiva- 
lently inoculated control embryos. This mortality was slight and would best 
be explained as a result of proliferation of a filtrable agent. The embryos 
dying after the Hodgkin’s disease inoculations showed no characteristic ana- 
tomie or histologie changes. 

In an effort to detect the presence of a possible viral agent in these Hodg- 
kin’s disease-inoculated eggs, tests were made for the presence of virus-inter- 
fering properties of the Hodgkin’s disease material. Primary amniotic inocu- 
lations of fertile chicken eggs with the serially passed Hodgkin’s disease mate- 
rial were able to interfere frequently with the growth of influenza virus 
inoculated after three more days of ineubation.’* The conditions necessary to 
demonstrate interference are apparently very strict. Horsfall’® was unable to 
demonstrate any interference activity in chicken eggs under conditions only 
approximately similar to Bostick’s. 

Since the inoculated eggs show no structural evidence of disease, and thus 
observations on them cannot be positively related directly to the Hodgkin’s 
disease material with which they are inoculated, attention has been directed to 
young animals. Newborn mice fail to show any abnormalities upon Hodgkin’s 
disease inoculation. However, interesting responses are appearing in a series 
of Hodgkin’s disease-inoculated young guinea pigs. Their temperatures and 
blood counts are followed for the five weeks subsequent to the inoculation. 
The rectal temperature charts of these animals are not remarkable. The total 
leukocyte count tended to rise in the first two weeks. The percentage of 
granulocytes in the peripheral blood. of the Hodgkin’s disease-inoeulated ani- 
mals was greater in the control inoculated animals on repeated occasions. 
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These experiments may well be demonstrating for the first time in mam- 
mals a detectable abnormal reaction to Hodgkin’s disease material which has 
been processed in such a manner to support strongly the thesis that only a 
virus-type agent could account for these observations. These observations 
must be amplified, the effect of other factors, such as cortisone, studied, and 
detailed pathologic examination made to elucidate etiological relationships in 


Hodgkin’s disease. 

It is apparent that these studies on Hodgkin’s disease have demonstrated 
many properties which are entirely consistent with this neoplasm being caused 
by a virus. However, the absolute evidence of its virus etiology is not yet at 
hand. The last necessary step is to reproduce successfully the disease in a 
typical and identifiable form, preferably in man. If because of technical, 
sociologic, or immunity reasons this is impossible, an especially important sub- 
stitute can be made. Every effort must be made to establish this disease in 
another animal. The previously described studies on embryonic, newborn, and 
young animals are most important steps. 

In spite of the present inability to fulfill Koch’s postulates in establishing 
the virus etiological agent in Hodgkin’s disease, it is true that an increasing 
mass of experimental data is pointing in favor of a virus-type factor as being 
intimately associated with the cause of Hodgkin’s granuloma. 
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RECENT ADVANCES IN ENDOCRINOLOGY 


RautpH A. Reynowps, M.D., San Francisco, CAuir. 


REGORY PINCUS, in his presidential address before the Endocrine Society 

in Chicago last June, raised four questions concerning hormones which 
have more to do with the research field than with the clinical, nevertheless, are 
questions which concern the endocrinologist every day in his practice. He asks: 


1. What is the genesis and fate of internal secretions? 

2. What is the mechanism of the action of the hormones in both health 
and disease, particularly at the cellular level where all vital processes originate? 

3. What is hormonal balance and the means whereby it is effected? 

4. The fourth is the potentially enormous question of the relationship 
between the two great regulating systems of the body, the endocrine and’ the 
central nervous system. 


The chemical nature of the majority of hormonally active substances is 
now rather well known. 

Whatever the metabolic fate of circulating hormones may be, the basic 
mechanism is an enzymatic one. The hormones act as substrates. 

Progress in clinical endocrinology is in the direction of incorporation with 
internal medicine. As research goes on, endocrinologists are realizing that their 
field is inseparable from that of internal medicine. Whereas in the past the 
problems of obesity, growth, and sexual function occupied a great portion of 
endocrine thought, now it becomes evident that many other phases of biochem- 
istry and physiology are in part controlled by endocrine function. New signifi- 
cant work has been done in relating endocrine function to hypertension, cancer, 
metabolism, and cardiology. Endocrinology, in other words, has developed from 
its period of attention to cireus exhibits of specimens of abnormal growth— 
gigantism, acromegaly, marked obesity, or sex disorders—to its present signifi- 
cant role in the whole field of medicine and physiology. 

In this paper we will enumerate the recent progress according to the indi- 
vidual glands and their hormones. 

Testes 


Treatment utilizing the male sex hormone (testosterone) represents substi- 
tution therapy and should not be confused with the use of the various gonado- 
tropins, which represent stimulation therapy (A.P.L. and Antuitrin-S). 


Read before the Ninth Annual Seminar for Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 27, 1952 
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Conditions in Which the Male Sex Hormone Is of Value.—The male sex 
hormone, testosterone, is usually administered in the form of the propionate 
and is commercially available. Testosterone propionate is indicated chiefly 
in primary hypogonadism in the male, in which instance the defect is in the 
testis itself. The most important clinical uses are for the following conditions: 


. Eunuchism (absence of testes). 
b. Primary eunuchoidism (partial loss of testicular function). 
. Bilateral intra-abdominal undescended testes following no therapeutic response to 
chorionic gonadotropin (A.P.L. and Antuitrin-S). 
d. Fréhlich’s syndrome associated with bilateral intra-abdominal cryptorchism (cause 
of Fréhlich’s syndrome not definitely known). 
. Pituitary dwarfism. 
'. Male climacteric. 
g. Impotence from glandular causes. 
h. Addison’s disease. 
i. Cushing’s syndrome. 
j. Hypopituitarism with secondary hypogonadism in old men. 


Conditions in Which the Male Sex Hormone Is of Doubtful Value.—Clini- 
cal improvement, following the use of the male hormone, has been reported in 
the following conditions: 

1. Angina pectoris. 

b. Menstrual disorders: menorrhagia, metrorrhagia, and dysmenorrhea. 


ce. Carcinoma of the breast. 
d. Carcinoma of the ovaries. 


It is the opinion of many competent authorities that the evidence at present 
does not warrant definite conclusions regarding the therapeutic use of the male 
hormone for these conditions. Time and more extensive data should be awaited 
before any definite conclusions can be reached. 


Conditions in Which the Male Sex Hormone Is Either Contraindicated or 

of no Value.— 

a. Sterility. 

b. Benign prostatic hypertrophy. 

ce. Carcinoma of the prostate. 

d. Fréhlich’s syndrome with one or both testes in the scrotum. 

e. Undescended testes, unless there is no response or an inadequate response to chorionic 
gonadotropin. 

f. Impotence which is not glandular in origin. 

g. Senescence complicated with arteriosclerotic or hypertensive heart disease. 


Methods of Administration of Testosterone.—Testosterone propionate may 
he administered both parenterally and orally. Parenteral administration ap- 
pears to be the method of choice, in which ease a dose of 25 to 50 mg. three times 
weekly by intramuscular injection seems to produce a maximum effect in the 
great majority of cases. Methyl testosterone may be administered orally in a 
dose of from 30 to 60 mg. daily. While oral administration produces satisfac- 
tory changes, it is not as effective as parenteral administration. 
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Eunuchism.—Without question, the most clear-cut indication for the use 
of the male sex hormone is eunuchism. If the loss of the testes occurs at an 
early age, treatment should be delayed until the tenth to the twelfth year, at 
which time puberty normally occurs. Continuous treatment is then advocated 
for the balance of the patient’s life, since, being replacement therapy, it is 
effective only as long as it is continued. Treatment should not be delayed he- 
yond the pubertal period, because the presence of hypogonadism during puberty 
results in skeletal disproportions, chiefly long extremities and a short trunk, 
narrow shoulders and knock-knees. 


Primary Eunuchoidism.—tThis condition, representing a partial loss of 
testicular function, is commonly but not necessarily associated with bilateral 
intra-abdominal eryptorchism. It may be primary or secondary in type. The 
secondary type is the result of inadequate stimulation by the anterior lobe of 
the pituitary gland. Both types ean be differentiated, chemically and thera- 
peutically. They are differentiated chemically by determination of the follicle 
stimulating hormone in the urine, which if present in normal or increased 
amounts indicates that the stimulating mechanism in the pituitary gland is 
normal but that the testes are unable to respond. The two types are differenti- 
ated therapeutically by the administration of chorionic gonadotropin, 500 to 
1,000 international units three times weekly by intramuscular injection. If 
the genitalia develop, one may assume that the testes are capable of responding 
to stimulation but that the stimulating mechanism is inadequate. 

The treatment of eunuchoidism is similar to that of eunuchism. Therapy 
is instituted at the age when puberty normally occurs. Willard Thompson be- 
lieves that since the condition is secondary in a considerable number of cases, 
it is best to use stimulation therapy (chorionic gonadotropin) first, and then 
later resort to testosterone propionate therapy if improvement fails to occur, 
or does not become maximum. 


Frohlich’s Syndrome and Undescended T estes.—The administration of testos- 
terone propionate is not indicated in Froéhlich’s syndrome unless both testes 
are in the abdomen and incapable of responding to stimulation. Therapy is 
advisable whenever the testis is capable of responding. As in the previous con- 
ditions, treatment should be started at the age at which puberty normally occurs 
and should be continued until epiphyseal closure occurs. 

Treatment of undescended testes should begin by the age of 3 years and 
continued until moderate genital growth occurs. If by this time the testes 
have not descended, surgical intervention is advised to bring the testes into 
the scrotum. 


Pituitary Dwarfism.—The male sex hormone is of some value in the treat- 
ment of pituitary dwarfism, because of its growth-promoting properties. It 
should be used in this condition only if both testes are in the abdominal cavity 
and ineapable of responding to chorionic gonadotropin. Since this is not often 
the case, chorionic gonadotropin is the material of choice in the great majority 
of cases. No matter which preparation is used, therapy should not be initiated 
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until about the twelfth year. Treatment begun at an earlier age may result in 
a rapid aging of the bones, with epiphyseal closure setting in before the skeleton 
has had an opportunity to derive the benefits of what normal growth might have 
occurred without the intervention of the male sex hormone. 

On the other hand, Dr. William Deamer, Professor of Pediatrics, University 
of California Hospital, in a recent article, pointed out that in a series of patients 
treaied with testosterone propionate at early ages he has been able to stimulate 
growth in these patients from three to six inches in one year. He does not feel 
that early treatment with testosterone necessarily promotes early closure of the 
epiphyses. 

The Male Climacteric.—There is no epoch in the male comparable to the 
menopause in the female but there can be no question that man is subject to 
varying degrees of sexual function and does have a climacteric. One should not 
conclude that every old man who is tired is suffering from the male climacteric. 
The diagnosis should be considered only after a very careful search has been 
made to discover other causes for the symptoms, which are nervous, circulatory, 
and general. 

The climacteric syndrome varies in duration in different persons; it may 
last for from six months to six years or longer in some patients whom it will be 
necessary to treat again when the symptoms reappear following the cessation 
of therapy. If the symptoms do not return following the cessation of therapy 
we can assume the patient has developed endocrine stability. 

One can almost surely promise a climacteric patient relief from his symp- 
toms and a feeling of well-being, but a return of libido and potency in patients 
of this age must not be promised, for it rarely oceurs. Werner points out that 
sex hormones should not be administered to men and women of climacteric age 
with the idea of stimulating increased sexual potency; if this is the object of 
treatment, many disappointments will result. 

Testosterone propionate is administered intramuscularly (25 mg.) every 
other day for a period of from one to two months. After the symptoms have 
been relieved for some time, the injections may be continued twice weekly for 
one month, and then a weekly injection may suffice to keep the symptoms under 
control. 


Menopause in Women.—Management of the menopause in women has be- 
come inereasingly a subject of controversy during recent years. This con- 
troversy is probably due to the fact that there has become a more widespread 
use of both synthetic and natural estrogenic hormones. Some of the confusion 
that ensues from the use of various hormones in the treatment of the female 
menopause is not due to the difference in the effect produced by estrogenic 
versus synthetic hormones. Rather, it is due to some of the other body 
changes which take place during the menopause and which are not correctible 
by hormonal therapy. I refer more specifically to blood pressure changes, the 
anemias of the menopause, arthritic changes which take place during the 
menopause, disturbances in blood sugar levels, functional and sometimes 
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organic depressions, and other body functions that cannot be corrected by 
hormonal therapy. These conditions must be treated separately. For instance, 
a woman experiencing arthritic symptoms needs, perhaps, cortisone, butazolidine, 
or other recognized treatments for arthritis. The woman with anemia needs 
liver and iron therapy or vitamin B,.. The point that I wish to make is that 
one cannot treat a menopausal patient only with estrogens or luteins and in 
every case be successful. One must determine what functions have been organ- 
ically disturbed by the menopause and treat them individually. 

The rationale of estrogenic therapy seems clear, and is now universally 
accepted. Such treatment substitutes for the lack of the patient’s own estrogen, 
letting her down more gently and gradually in this transition period, and 
removing temporarily the immediate cause of the symptoms. Some physicians 
ascribe the symptoms to gonadotropie excess rather than to estrogen deficiency. 
Nevertheless, the best hormonal means of inhibiting excessive gonadotropic 
function is through the administration of sufficiently large amounts of estrogen. 

Many women pass through the menopause without ‘‘batting an eye,’’ while 
others have only mild vasomotor symptoms. Another large group, however, are 
made so miserable that endocrine therapy is necessary for relief. In these 
patients, who become emotionally and nervously upset and in whom vasomotor 
symptoms are severe, in whom flushes and sweats occur fifteen to twenty times 
a day, and so frequently during the night that the patient’s rest is disturbed, 
estrogenic therapy is the treatment of choice. 

One can now give the natural hormones by mouth and by the hypodermic 
route. Diethylstilbestrol, the inexpensive and synthetic estrogen, has brought 
about a change in the organotherapy of menopausal symptoms. It is effective 
when given orally. In certain cases, it produces toxic side effects, such as nausea 
and bleeding. There are many oral estrogens such as premarin, Menagen, 
sulestrex, and Estinyl which can be used. My experience is that estrogen 
therapy may be given awhile, then reduced or discontinued, then resumed. Many 
women have so-called relapses and need periodic resumption of therapy. 

One should not ever prescribe such therapy over a long period of time 
without close observation of the patient because of the danger of postmeno- 
pausal bleeding which in turn is produced by the estrogenic proliferative effect 
on the endometrium. The differential diagnosis, at this stage, between post- 
menopausal bleeding and adenocarcinoma of the uterus will often prove expen- 
sive and worrisome to the patient. 

There has been much discussion as to whether or not estrogen therapy will 
incite cancer in the human being, but I know of no ease on record in which it 
ean be proved that estrogen therapy has been the cause of carcinoma. One 
should avoid, however, the use of estrogen in cases where carcinoma is present 
or in which there is any hereditary factor of carcinoma present. 

In such cases, testosterone may be used since it is not carcinogenic in 
the female and it does relieve vasomotor symptoms but not as effectively as 
estrogens. One must avoid too long-continued use of testosterone, however, 
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because of the virilizing effect on female patients. The combined estrogen- 
androgen plan of treating menopausal symptoms has not sufficiently proved its 
worth as yet to be fully accepted. 

tenerally speaking, the large majority of menopausal patients need re- 
assurance and edueation by the physician, over and above endocrine therapy. 
Many have wrong ideas as to the nature and significance of the menopause. Some 
believe it means the end of sexual life and of their physical attractiveness to 
their husbands. In a good many women, sex feeling may be more highly 
developed after the menopause, especially in women who feared impregnation. 
They can be told that the ovary, whose sudden decrease in estrogen production 
causes vasomotor symptoms, appears to have very little to do with the libido. 

Other women associate the menopause with cancer. In some women car- 
cinoma does appear about the time of the menopause, but it also occurs before 
and long after the menopause. 

Many women are afraid of becoming fat at this stage. In some cases, the 
gain is usually moderate unless the woman has entered the menopausal stage 
with a glandular dysfunction. In these cases, the various symptoms of the 
menopause—hot flashes, nervous and emotional symptoms—will be more severe 
and more difficult to control. 

inally, there are still a few women who fear that the menopause carries 
with it the hazard of insanity. Psychoses frequently develop in middle life in 
either men or women, mostly of the involutional or degenerative type, but it is 
middle age and not the menopause (per se) which is responsible. One must 
always carefully distinguish between the true psychoses and the functional 
depressions which a certain proportion of menopausal women exhibit. 


Hyperparathyroidism 


Hyperparathyroidism is a curable disease, but may be fatal when untreated. 
It is seldom reeognized before it has caused prolonged ill health. Greater 
knowledge of the clinical manifestations of the disorder is essential for earlier 
and more frequent detection. I wish to discuss this subject especially during 
this seminar because the less classic and less generally appreciated features 
of the disease are so often overlooked in diagnosis. Also because it is the 
one endocrine disorder which is most likely to affect dental and paradental 


structures. 

The original descriptions of hyperparathyroidism emphasized the high blood 
calcium content and the occurrence of osteitis fibrosa cystica. The frequent 
renal complications were not appreciated and it was not realized that in some 
eases the blood phosphorus concentration is more affected than are the blood 
calcium levels. Furthermore, it has become more generally recognized that 
skeletal changes other than osteitis fibrosa cystica are more frequently overlooked. 

The variability of the clinical manifestations of hyperparathyroidism adds 
to the diffieulty in diagnosis. At times the symptoms are so mild that their 
significance is overlooked. There is no direct method of assaying parathyroid 
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hormone in the blood and one must, therefore, rely on tests which indicate tiie 
metabolic changes resulting from an overproduction of the hormone. There is 
lack of agreement on the site and mode of action of the parathyroid hormone. 
There are, however, four generally accepted changes which occur following the 
administration of parathyroid hormone. 


1. Prompt phosphate diuresis. 
. Subsequent reduction in serum phosphorus concentration. 
. Simultaneous rise in serum ealeium. 
. An eventual rise in urinary calcium excretion. 


This sequence was established by Allbright and Ellsworth in 1929. In 
hyperparathyroidism where a constantly increased excretion of parathyroid 
hormone occurs, similar changes may be expected, namely, hyperphosphaturia, 
hypophosphaturia, hypercaleemia, and hypercalciuria, in that order. 

Changes in phosphorus metabolism precede alterations in calcium. This 
may explain the mild cases which present normal (or near normal) serum calcium 
and low phosphorus levels. These cases often show renal changes such as renal 
calculi or renal calcinosis, or even to skeletal changes such as osteitis fibrosa, 
diffuse mineralization deformity, or fracture. Many patients with severe hyper- 
parathyroidism have no bone disease at all. In general, a diet high in calcium 
tends to prevent skeletal changes and to increase the frequency of renal com- 
plications. while a diet low in calcium has the reverse effect. Therefore, patients 
with hyperparathyroidism who drink milk usually have less bone disease and 
more frequent stones, while those who dislike milk suffer greater skeletal and 
fewer renal complications. That is why no medical program has been found 
suitable for the management of this disease. 

The symptoms of hyperparathyroidism are variable. They may be limited 
to the skeleton or to the kidney. Hypercalcemia may produce weakness, fatigue, 
muscle flaecidity, double joints and absent reflexes, or there may be symptoms 
simulating duodenal ulcer, such as vomiting, anorexia, and loss in weight. 
There have been many cases of duodenal ulcer and hyperparathyroidism in 
combination. Polydipsia (thirst) and diuresis may occur in this disease of 
sufficient intensity to simulate diabetes insipidus. All these symptoms clear up 
promptly when the parathyroid tumor is removed. 

Any bone tumor which, when a biopsy is taken, is classified as a beriign giant 
cell tumor, may be due to hyperparathyroidism. Such a bone tumor has a special 
predilection for the jaw and is then called an epulis. Not all epulides are due 
to hyperparathyroidism. Tumors containing giant cells may occur in this 
disease as isolated defects particularly in the skull without other evidence 
of bone disease elsewhere (fibroplasia). Other symptoms may be spontaneous 
fractures, long bone tenderness, soreness in muscles, reduction in height, 
localized bone pain, and a feeling of insecurity when walking. 

X-ray studies of the teeth are of value in the diagnosis of hyperpara- 
thyroidism. The teeth themselves remain normal, but there may be loss of 
calcium from the supporting lamina dura with loosening of teeth. Sometimes 
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the teeth fall out of their sockets. Resorption of the lamina dura is not 
diagnostie of the disease, but it is more common to hyperparathyroidism than 
to other diseases involving bones. One should always determine if hyper- 
calciuria is present. It is always present in the disease. The Aub low-calcium 
diet should be used for four days before the urinary study is made. If the 
urinary value of calcium is under 150 mg., then the disease can be excluded. 


[he normal serum phosphorus level in adults is 3.2 mg. per cent, plus or 
minus 0.5 mg.; it is 1 to 2 mg. higher in growing children. Levels below 2.5 
mg. occur occasionally in normal persons, but when the level is constantly 
below 2.5 mg. it is abnormal. There are a few diseases in addition to hyper- 
parathyroidism which are accompanied by a low serum phosphorus concentration. 
In the vitamin D deficiency diseases, osteomalacia and rickets, as well as in 
the aequired osteomalacias seen in sprue or in renal tubular defects (Fanconi’s 
syndrome and Milkman’s syndrome), the serum phosphorus values usually are 
low, but in these diseases, for the most part, blood calcium values are normal or 
low. Furthermore, the clinical picture in these ‘‘low serum phosphorus dis- 
eases’’ is not likely to simulate hyperparathyroidism in any other respect. 

The combination of a low serum phosphorus and an elevated serum calcium 
is highly indieative of hyperparathyroidism. This combination is seldom en- 
countered in other diseases, although in rare instances it may occur in metastatic 
carcinoma or multiple myeloma. 

Hyperparathyroidism can be caused by an adenoma of one or more para- 
thyroid glands, diffuse hyperplasia of all parathyroid glands, or carcinoma of 
one or more parathyroids. In some cases of secondary hyperparathyroidism, 
hyperplasia is present secondary to an increased demand for parathyroid 
hormone; the most important of these is that secondary to chronic renal in- 
sufficiency. Brief mention subsequently will be made of the findings in such 
cases. 

In primary hyperparathyroidism one is usually dealing with an adenoma of 
one parathyroid gland. 

Surgery is the only satisfactory treatment of primary hyperparathyroidism. 
Knowledge of the anatomic distribution of parathyroid tumors will greatly 
facilitate their location and successful removal. The finding of such a tumor 
may be simple or most difficult. The surgeon should be familiar with their 
gross appearance and with their differentiation from lymph nodes and other 
soft tissues in this location. 

The major clinical manifestations of hyperparathyroidism have been pre- 
sented. The symptoms indicated by hypercalcemia in this and other diseases have 
been illustrated and the three most common forms of the disease (gastrointestinal, 
skeletal, and renal) have been demonstrated. The diagnostic limitations in the 
laboratory procedures employed in the study of patients with hyperparathyroid- 
ism and other medical diseases of bone have been reviewed. Brief reference has 
been made to the surgical aspects of the disease, and a word of caution has been 
given against the surgical treatment of secondary hyperparathyroidism. The 
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greater clinical significance of a low serum phosphorus in the diagnosis of 
hyperparathyroidism has been stressed in order to emphasize that a low serum 
phosphorus and an elevated serum ealecium are more important when they 
occur together than when either is abnormal. 


Cushing’s Syndrome 


Cushing’s syndrome was first described by Dr. Cushing in 1932 in his 
article, ‘‘The Basophile Adenomas of the Pituitary Body and Their Clinical 
Manifestations (Pituitary Basophilism).’’ Much new and significant work has 
been carried out since that original description and, as a consequence, different 
theories as to the cause. Since the administration of ACTH (adrenocorticotropic 
hormone) will produce a clinical picture either simulating or, actually, Cush- 
ing’s syndrome, many investigators feel that the responsible agent is in the 
pituitary (Starr of Yale and others). Allbright of Harvard believes that the 
pathologic physiology is essentially an adrenal hormone metabolie dysfunction. 
The symptoms are manifestations of excess adrenocortical substances even in 
those cases in which all of the demonstrable pathology is elsewhere (i.e., in the 
pituitary). Alterations in the potassium, chloride, and water balance are caused 
by the desoxycorticosterone group. Some of these changes are muscle weakness, 
hypertension, edema, osteoporosis, and thin skin with striae. Also hirsutism, 
amenorrhea, and acne are attributable to excess androgens. Disturbances of 
sugar and other protein metabolism are probably a result of excess steroids. 

At this point, I should like to refer to Starr’s work at Yale in which he 
calls attention to the personality changes in Cushing’s syndrome, pointing out 
that ACTH and adrenal function constitute important links in the connection 
between hormones and behavior. The concomitant production of Cushing’s 
syndrome and emotional disturbances by ACTH provides suggestive evidence for 
the existence of a clinical basis for certain of the psychoses. In a study of 
53 patients Starr states that psychosis occurred with sufficient frequency and 
severity to be judged a significant part of the syndrome. Studies with ACTH 
have led other investigators like Pincus and Hoagland, Hoefer and Glaser to 
conclude that behavior disturbances are primary manifestations of the syn- 
drome. 

Thyroid 

One of the most spectacular developments in the diagnosis and treatment of 
various diseases has been with radioactive elements. The use of the radioactive 
isotype of iodine prepared with the cyclotron or with the atomic energy pile, in 
the treatment of hyperthyroidism, is an example. This can be given in the form 
of a capsule by mouth in a single dose in small amounts to a patient with hyper- 
thyroidism. It is tasteless. It is apparently harmless to the general digestion 
and circulation. Following the channel of normal iodine physiology, it is 
rapidly absorbed by the diseased thyroid and, being stored there, gives off its 
beta radiation which destroys the diseased thyroid tissue. It has been reliably 
reported recently that thyroid cancer metastases have been depressed by thie 
same isotype. A moderate number of patients with hyperthyroidism have been 
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treated with radioactive iodine in this manner with success. If no harmful 
sequelae appear as time passes, this would seem a most effective and simple 
met}od of destroying thyroid tissue. More general distribution of the radio- 
active isotype from the atomic energy pile is now being carried out. In my 
limiied experience I have not seen reported, by anyone, success with this isotype 
in the treatment of hyperthyroidism in patients where the thyroid is not 
enlarged. In such conditions one is apparently dealing with a high basal 


metabolie rate and low cholesterol in a patient who has all the symptoms and 
signs of hyperthyroidism without having the true condition. It is an autonomic 
nervous system disturbance which often clears up spontaneously. The isotype 
of iodine in destroying abnormal thyroid tissue acts in much the same manner 


as radium in its role of destroying cancerous tissue. 

In addition to this development progress in the treatment of hyperthyroid- 
ism with thiouracil derivatives continues. Propyl-thiouracil has been extensively 
used in eclinieal investigation throughout this country. This substance has the 
property of inhibiting the formation of thyroid hormone. The incidence of toxic 
effects, particularly those on the bone marrow, with this form of thiouracil is 
said to be about 3 per cent. It is reported to be effective in controlling the ex- 
cessive production of thyroid hormone until the primary disease stimuli have 
ceased or died out. Divided daily dosage and frequent observation of the blood 
for months at a time are required in this form of therapy. I have seen and fol- 
lowed only one ease of hyperthyroidism treated with this form of thiouracil. It 
was effective in keeping the basal metabolic rate at a fairly normal level, but 
symptoms returned within a short time when thiouracil medication was dis- 
continued. We finally recommended thyroidectomy after about twelve months’ 
treatment. 

It must be realized that neither the internal radiation therapy of radio- 
active iodine nor the hormone production inhibiting action of propyl-thiouracil 
represents an advance only in the field of therapy. 


Diabetes Mellitus 


Diabetes is primarily a disease of the islets of Langerhans in the pancreas 
brought about by the lack of insulin secretion. The adrenals and liver are known 
also to secrete some insulin. Insulin is also present in minute quantities in 
striated musele. Lack of insulin in the body results in hyperglycemia or an 
elevation of sugar in the blood stream. Prolonged and continuous elevation 
of blood sugar results in certain degenerative disease processes in the body such 
as optic nerve atrophy, spinal cord sclerosis, gangrene of extremities, alveolar 
resorption, and gum retraction. During the past two or three years, one school 
of thought is advocating the abandonment of the goal of reaching normal blood 
Sugar in diabeties. It is well known that a certain percentage of diabetics never 
attain this goal in spite of regulated diet and insulin therapy. 

Despite these tempting new theories, abandonment of the goal of normal 
blood sugar in diabetes is unsound and hazardous. Ricketts marshals 
the following facts to demonstrate that hyperglycemia may overstrain a 
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defective pancreas and hasten degeneration: ‘‘Permanent diabetes always 
affects the pancreas in animals and often in human beings. Constant hyper- 
glycemia in dogs with a lowered pancreatic reserve causes irreversible diabetes. 
Constant intravenous injection of glucose for several days into dogs causes 
hemorrhage into the anterior pituitary and pancreas and intense hyperemia of 
the adrenal cortex. Cats become permanently diabetic from intraperitoneal 
doses of glucose.’’ 

Anterior pituitary extract induces canine diabetes when the animals are well 
fed but not when they are starved or undernourished or when hyperglycemia is 
prevented by a low-carbohydrate, high-fat diet or by insulin or phlorhizin. 
Diabetes in cats is cured and hydropic degeneration of islets obliterated by 
insulin or phlorhizin. 

Although in mild diabetes long-standing glycosuria may cause no apparent 
harm, the cireumstance cannot always be determined. Many patients who at 
first require moderate doses of insulin may, if glycemia is well controlled, 
eventually discontinue medication or take more carbohydrate with the same 
amount of insulin without glycosuria. 

When a period with satisfactory blood sugar values is followed by over- 
indulgence in food or neglect of insulin, insulin may be required for the first 
time or larger doses may become necessary. 

Diabetic children receiving large amounts of insulin had subnormal blood 
sugar values for three to four weeks. On discharge the daily dose required was 
2 to 8 units, about one-third the usual amount for children. 

Sixty-nine young diabetic adults who had been treated in childhood were 
re-examined. Control of the disease was termed good if hyperglycemia was 
only fairly constant and glycosuria mild, though frequent or continuous. Among 
the improperly controlled, 12 were dwarfs, 11 were retarded in maturity, 6 had 
retinal hemorrhages, 6 had cataracts, and 20 had minor subcapsular opacities. 
None of these abnormalities was encountered in the diabetics who had adhered 
to the prescribed regimen. 

Pituitary 

Herbert Evans, of the University of California, and his associates have 
shown that the anterior pituitary hormones are individual protein bodies with 
characteristic physical and chemical properties. These basic data provide a 
starting point for a way which will influence all future application of pituitary 
preparations to treatment. 

Adrenal 


Sonka and Pencev, of the Harvard Medical School, and others have suggested 
that the gluconeogenic hormone of the adrenal cortex (corticosterone), through 
its protein catabolic function, affects the immune globulin of lymphoid tissue 
and is thus involved in resistance to infection. 

Hans Selye’s work indicates that excessive amounts of the electrolyte-con- 
trolling hormone of the adrenal cortex (desoxycorticosterone) will produce 
nephrosclerosis in animals indistinguishable from the disease in human beings, 
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and that this is associated with myocarditis (heart muscle disease). These two 
new advances indieate that the role of the adrenal in cardiovascular renal dis- 
ease and immunity may be extremely important. 

in summary, then, ‘‘What’s New in Endocrinology’”’ is the: 


. Chemical identification of the pituitary hormones. 
’. The radioactive isotype of iodine for thyroid disease and thyroid cancer. 
;. The demonstration of hyperglycemia as one cause of diabetes. 

The relationship of the adrenal cortex with cardiovascular renal disease 


and immunity. 
5. The preparation of the sex hormones in a pure and potent form for oral 


6. The recognition of the sex hormones as general body metabolic agents of 
great and varied function. 
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PSORIASIS OF THE HARD PALATE 


Report of a Case With a Discussion of the Differential Diagnosis Between 
Psoriasis and Leukoplakia 


CoMMANDER Harry L. LEvIN, DENTAL Corps, UNITED STaTES NAVAL RESERVE, 
Navau Air DEVELOPMENT CENTER, JOHNSONVILLE, PA. 


Introduction 


HE dentist and oral surgeon are often confronted with a perplexing prob- 

lem in the treatment of skin eruptions which extend into the oral cavity. 
These lesions are difficult to evaluate due to alterations in the original mor- 
phology of the lesions as a result of secondary factors. 


Fig. 1.—An unusual case of psoriasis of the hard and soft palate with extensions to the 
epiglottis in a man 31 years of age. (Courtesy of Memorial Hospital, New York, N. Y.) 


Review of the Literature 


Psoriasis of the mucous membrane (Fig. 1), while rare, should be con- 
sidered in our differential diagnosis of oral inflammatory lesions. This dis- 
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has been reported according to Andrews, Schreiner, Dore, and Becker,’ 
n,? Seheer,* and most recently by Brayshaw.’ The latter reported three 
of psoriasis of the gingivae. Bernier* and many other authorities are of 
pinion that oral psoriasis is nothing more than leukoplakia in one of its 

ing stages of pathology. 

[he differentiation of psoriasis and leukoplakia of the oral cavity is sum- 
zed in Table I. 


[ABLE I. DIFFERENTIATION OF PSORIASIS AND LEUKOPLAKIA OF THE ORAL CAVITY 








PSORIASIS l LEUKOPLAKIA 


stitutional May be due to a constitutional Found in patches at sites of 
‘tors disturbance of fat-soluble vita- irritation (sharp ragged 
min metabolism or perhaps to edges of teeth, ill-fitting 
an allergic manifestation of dentures and bridges, etc.), 
fungus infection. There are or of previous irritation 
familial tendencies, focal in- (syphilitic mucous patches). 
fection, and psychic and cli- Seen most often associated 
matic disturbances. Usually a with poor dental hygiene 
healthy individual. (Men and and smoking. 
women equally.) Common in men and less fre- 
quent in women. Accord- 
ing to Burket,? the ratio 
seems to be about 65 to 35. 








Rarely observed in the oral cav- Most common in the oral cav- 
ity. Usually as an extension ity. 
from cutaneous psoriasis. 


3. Gross Morphology Areas are raised, inflamed, and A leathery thickening of the 


lobulated forming gyrate fig- mucosa, usually with a 

ures which coalesce. pearly or silvery sheen. Oc- 
curs as lactescent superficial 
patches of various sizes and 
shapes, which may coalesce 
to form rather extensive and 
diffuse sheets. 


1, Extension Lymph nodes may be involved. Lymph nodes are usually not 


involved until the premalig- 
nant stage has been reached. 


5. Histopathology Epithelial pearls or cell nests Epithelial pearls or cell nests 


are scarce or missing alto- are common. 

gether. Simple inflammatory 

process with parakeratosis, mi- 

croabscess formation, acantho- A hyperkeratosis of the super- 

sis, and elongation of the rete ficial layer of the stratum 

pegs. corium with the rete pegs 
Moderate vascular dilation, in- in the Malpighian cells un- 

terstitial edema, perivascular dergo abnormal, premature, 

infiltration of round cells, and or imperfect keratinization, 

fibroblastic invasion of the causing a dyskeratosis (Figs. 

papillary zone of the corium 4 and 5). 

(Fig. 2). 


6. Symptoms Painful and annoying upon swal- Usually never painful until ad- 


7 oT 


lowing. vanced stages. 


rminal Picture Develops into chronicity, disap- May develop into malignancy. 
pears, or becomes universal. 











Fig. 3. 


_ Fig. 2.—Psoriasis of the hard palate showing acanthosis, elongation, and edema of the 
papillae, and loss of the granular layer with parakeratosis. (Magnification, x90.) (Courtesy 
of the Armed Forces Institute of Pathology, Washington, D.C.) 

Fig. 3.—Psoriasis with leucocytil infiltration of the rete malpighii with loss of the granu- 
lar layer. Marked edema of the corium is present. (Magnification, 125.) (Courtesy of the 
Armed Forces Institute of Pathology, Washington, D.C.) 








Fig. 5. 


Fig. 4.—Leukoplakia showing marked hypertrophy of all layers of the oral mucosa with 
cellular infiltration, largely lymphocytic, of the corium, hyperkeratinization with sclerosis of 
the underlying connective tissue. Note the epithelial pearls which show up as pearly onion- 
like masses. (Magnification, x48.) (Courtesy of the Armed Forces Institute of Pathology, 
Washington, D.C.) 

Fig. 5.—The advanced stages of leukoplakia of the oral cavity. Shows a distinct dys- 
keratosis with intense subepithelial inflammatory infiltration of the corium. (Magnification, 
X125.) (Courtesy of the Armed Forces Institute of Pathology, Washington, D.C.) 
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Treatment 


Penicillin has been tried in the treatment of psoriasis, but with no ap- 
parent success in cases of this type. X-ray treatment is not indicated here. 
While it may be beneficial at the beginning, continuous use may lead to ear- 
cinomatous lesions. Psychie supportive treatment sometimes is necessary for 
extremely nervous and psychoneurotic patients. Vitamins are of little value. 

Recently, Lever® has experienced some discouraging results in the em- 
ployment of ACTH in the treatment of psoriasis and other skin disorders. 
He has found that, with the discontinuance of the drug, the disease has a tend- 
eney to rebound so forcibly that the disease becomes worse than before the 
treatment was started. 

Renold® had used large dosages of aureomycin in the early treatment of 
psoriasis, which gave promise in halting the progress of virus infections as- 
sociated with this disease, and which prevented or diminished the intensity 
of associated pain. 

The first step in the recovery from leukoplakia is the noticeable pitlike 
areas of normal mucous membrane in the affected areas which enlarge and 
coalesce with each other until total elimination of the white patch has been 
effected. Stubborn areas are removed surgically. The incision should be 
deep enough to include the mucosa. The affected area thus is lifted and dis- 
sected free. The edges of the wound are undercut, brought together, and 
sutured. The sutures are removed after four or five days. Extensive plaques 
require several operations for their removal. 

It becomes obvious, with the multiplicity of treatments indicated for 
psoriasis, that there is no specific treatment for this disease. However, en- 
lightened and experienced management of the psoriatic patient will keep the 
disease under control and prevent many troublesome, and at times dangerous, 
consequences of well-intentioned but unproved remedies. Psoriasis of the 
oral cavity is more resistant to the treatment and the best that can be hoped 
for at the present is palliative relief. 


Case Report 


A 31-year-old white man was admitted to the Memorial Hospital, New York, N. Y., 
in 1950, because of pain in his throat upon swallowing. 

Twelve years before admission, the patient developed a skin eruption which was 
diagnosed as psoriasis. He was treated symptomatically for two years and for the past 
several years no medication was used. There had been no loss of weight. Except for a 
tonsillectomy and adenoidectomy in 1928 and an appendectomy in 1940, the medical history 
is essentially negative. There is no familial history of tuberculosis or malignancy. He 
had received several ‘‘shots’’ of penicillin because of the sore throat. 

Physical examination revealed a tall, well-developed man in no acute distress. 
head was essentially negative. In the mouth there was a firm elevated mass 3 em. long 
and 1 em. wide which involved the mid-part of the soft palate and extended to the uvula 
but did not involve it. There were ulcerations upon its surface. The posterior half of 
the tongue had a black ‘‘hairy’’ appearance. Mirror examination revealed a thickening 


The 
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with slight uleeration of the left half of the epiglottis. The vocal cords were equally 
and appeared normal, but on the whole incompletely visualized. 
Che lesion was indurated on palpation. It appeared ulcerative but not proliferative 


acter. The throat and the left side of the glottis were reddened. 
There are three nodes in the right side of the neck in the upper portion of the 


mol 


r chain. 

‘he heart, lungs, abdomen, and external genitalia were essentially negative. There 

no palpable rectal masses. No enlarged joints were palpable. There was a skin 
erup!ion of both upper extremities and body consisting of sharply defined, dry patches of 
erythema covered with silvery scales. Also several discrete nodes, 1 x 0.5 em., were pal- 


pable in the axillary and inguinal regions. 
\ll laboratory tests including urinalysis, complete blood count, serology, and chest 


were negative. 

\ section of the oral lesion was sent to the histology laboratory for study. 

Clinical Diagnosis.—Psoriasis. 

Pathologic Diagnosis.—Histologically, the oral lesion is compatible with the diagnosis 
of psoriasis. 


Discussion 


This unusual condition of psoriasis of the oral cavity has been verified 
by biopsy and clinical findings of several authorities on the staff of Dr. Hayes 
Martin at the Memorial Hospital in New York, N. Y. In this patient the con- 
dition has more or less remained unchanged over a period of eight years, but 
in recent months seems to have become slightly worse. 

A few words clarifying the dentist’s position in these and similar cases 
would appear feasible at this time. All lesions require careful management, 
lest they prove malignant and cause loss of valuable time. The position of 
the dentist is an enviable one, for it is he who is usually the first sought out 
when treatment is required in diseases of the oral cavity, which places him 
in the position to detect malignant growths before the medical practitioner. 
The dentist must not fail to take a biopsy when necessary, and he must also 
keep a careful check from time to time of the development of suspicious patho- 
logic lesions. Any indifference on his part may cause unnecessary loss of life. 

Although the picture of psoriasis is not as conclusive as that of leuko- 
plakia, sufficient evidence is included to warrant the consideration of psoriasis 
(Fig. 1), the lesion presented in our ease. ‘The findings of the staff of Dr. 
Hayes Martin at the Memorial Hospital and that of the Dermatological De- 
partment of the Post Graduate Hospital in New York, N. Y., were psoriasis of the 
hard palate. 

Summary 


1. A diseussion of oral psoriasis and leukoplakia is presented. 
2. In the presence of psoriasis of the skin, any oral lesion should be thor- 


oughly studied for a possible psoriatic granuloma. 
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Anesthesiology 


THE COMPLICATIONS OF GENERAL ANESTHESIA IN DENTISTRY AS 
RELATED TO THE RESPIRATORY SYSTEM 


Bruce L. Doveuas, A.B., D.D.S.,* West Hempsteap, Lone IsLanp, N. Y. 


(Continued from the February issue, page 176.) 


The Problem of Mucous Secretions During General Anesthesia 


IIIS offers one of the biggest problems in the unpremedicated patient and 
demonstrates very effectively the urgency and necessity for a good suction 
apparatus, which must be available for use at all times during anesthesia. 

An excess of mucus may accumulate in the mouth and pharynx and in the 
region of the epiglottis during the course of the anesthesia.2* This is particu- 
larly true in the presence of irritating anesthetic agents, such as ethyl or vinyl! 
ether. These seeretions serve as a source of great annoyance to the surgeon, con- 
tinually contaminating his field of operation, unless removed deftly and swiftly 
by a capable assistant. 

An adequate supply of various shaped suction tips, as well as replacements 
for those which may elog during a procedure, is an essential part of the anes- 
thetist’s armamentarium. 

In order to combat mucous secretions, the following countermeasures and 
precautions should be taken: 


Premediecation with atropine or scopolamine, if plausible. 

. Minimal use of irritating anesthetic agents. 

3. The use of an effective suction apparatus. 
Packing the throat carefully to prevent spread of sepsis or aspiration 
of mucus. 

5. Using highly absorbable gauze in packing the throat to aid in absorbing 
secretions. 


Control of Mucous Secretions With Pre-Anesthetic Drugs.—F or the control 
of excessive mucous secretions, either in a healthy individual or in the presence 
of coryza, both atropine and scopolamine are used. The drug of choice depends 
upon the individual requirements of the patient, the type of procedure, and the 
personal preference of the anesthetist. 

Atropine produces stimulation of the medulla and higher cerebral centers. 
In ordinary clinical dosage, this effect is manifested primarily by some central 
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vagal depression and moderate respiratory stimulation. Scopolamine, in its ac- 
tions on the central nervous system, contrasts rather sharply with atropine. 
While atropine first stimulates and then depresses the brain, scopolamine is a 
primary depressant, and therapeutic doses usually cause drowsiness, fatigue, and 
dreamless sleep. It has both a sedative and a tranquilizing effect. Not infre- 
quently, however, therapeutic doses of scopolamine produce excitement, rest- 
lessness, hallucinations, and delirium. This may be due to an idiosynerasy or to 
the presence of pain, since nonanalgesic sedatives administered in the presence 
of pain are likely to cause excitement and delirium.” 

To digress momentarily on this point, nonanalgesic sedatives or hypnotics 
have a strong tendency to lower the pain threshold. Those patients suffering 
from pain should never receive scopolamine or barbiturates unless accompanied 
by a moderately strong analgesic. The dentist who prescribes a barbiturate to 
induce sleep or relieve apprehension in a patient suffering from severe pain is 
more likely to bring about the opposite reaction!® 

Griggs, Adriani, and Berson!* conducted an extensive survey on 579 chil- 
dren to study the comparative effects of various cholinergic blocking drugs. 
Their results showed that: 


1. Secopolamine provided satisfactory inhibition of secretions in 90 per 
cent of the patients and hyoscyamine (Bellafoline) in 89 per cent of the patients 
in those premedicated between ten and fifteen minutes prior to induction of 


anesthesia. 

2. Atropine and Demerol were unsatisfactory. Banthine was effective 
only between ten and thirty minutes and caused the highest number of un- 
desirable side reactions, particularly hyperthermia. Hyaluronidase was found 
to be of little value in increasing onset of effect of atropine, scopolamine, or 
hyoscyamine. 

3. Larger dosages of the belladonna drugs than generally recommended 
were employed and appeared to be entirely safe and practical to use. 

West and Papper,’ in an earlier study, corroborate that scopolamine is a 
better drug than atropine as a premedicant for children. They recommend 
subcutaneous injection thirty to sixty minutes prior to induction. 

All belladonna alkaloids inhibit glandular secretions of the nose, pharynx, 
and bronchi and thus cause drying of the mucous membrane of the respiratory 
tract. This is especially prominent if there has been excessive secretion. The 
smooth muscles of the bronchi and bronchioles are relaxed, particularly by 
atropine, and this results in a slight widening of the airway and slight increase 
in the volume of residual air. It has been suggested that this increase in ‘‘dead 
space’’ due to bronchiolar dilation may be the basis of the respiratory stimulation 
noted after atropine administration, but the evidence for this is not convincing.” 

In acute rhinitis or coryza, belladonna alkaloids may be helpful by depress- 
ing the nasal and lacrimal glands, thus giving symptomatic relief from the 
distressing excessive secretions.1* Antihistamines also may be useful in this 


regard. 
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Che choice between atropine and scopolamine for preanesthetic medication 
in ambulatory patients constitutes a controversial issue. Two earefully con- 
ducied surveys’ 17 demonstrate the superiority of scopolamine in children. It 
is more than likely that the results would have been similar were adults the 
subjects. England?* generally prefers atropine to scopolamine since it produces 
a minimal inerease in rate and depth of respiration, and has a secretory-depress- 
ing effect. However, he cautions that when respiration is seriously depressed, 
atropine cannot be depended upon to produce stimulation. In fact, large or 
continued doses may cause even further depression of breathing. 

The dosage and route of administration vary with the patient. Atropine 
and scopolamine are administered intramuscularly or subeutaneously in doses 
ranging from Y%4o9 grain to %4o9 grain, to act in approximately one-half hour. 
In oral form, as extract of belladonna, atropine dosage is 14 to % grain and the 
onset of action by this route is somewhat delayed.’® 

Idiosynerasy is more commonly manifested toward scopolamine than to- 
ward atropine, although both have similar dermatologic side effects. The most 
common manifestation is a reddish rash over the face, neck, and upper part 
of the trunk.?* 

Aspiration of Foreign Material® 


HE aspiration of foreign materials refers to the passage of any substance 
| pe the respiratory tract beyond the glottis which does not enter during 
the course of physiologic respiration. 

In dental or oral surgical anesthesia, the particular types of foreign bodies 
consist of teeth or parts of teeth, blood or blood clots, mucus, saliva, calculus, 
bacteria enmeshed within some other material, regurgitated stomach contents, 
tissue or bone particles, or any small objects used in the anesthetic procedure, 
including small pieces of gauze. 

Aspiration may be avoided by (1) proper placement of the throat pack; 
(2) using a throat pack of good absorbable gauze; (3) careful observation of all 
foreign bodies in the mouth; (4) careful manual maniplation and proper use of 
the suction apparatus; (5) proper prophylactic measures when using endo- 
tracheal intubation, such as the employment-of an insufflation cuff; and (6) 
proper position of the head and neck. 

The major deleterious effects from aspiration are acute hypoxia or anoxia, 
atelectasis followed by numerous exigencies, and the possibility of spread of 
infection. , 

The most important treatment of aspiration consists of the removal of the 
foreign body or material. This may result partly from reflex action on the part 
of the patient during very light anesthesia or by slapping the patient sharply 
on the ehest or back, stimulating the cough reflex, inserting a suction tube or 
tip into the upper respiratory track, or, as a last resort, instituting laryngoseopic 
 bronchoseopie means of detection. Penicillin therapy should be considered 
seriously in eases of possible spread of infection to the lungs. 

Aspiration of a substance may be detected or suspected by noting lost 
particles or objects, signs of obstruction which go unrestricted after other treat- 
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ment, and, as a final resort, through roentgenographic examination of the respira- 
tory tract, including the lungs. 

The oral surgeon’s role is unique in this type of anesthesia, in that he has 
the responsibility to avoid introducing any foreign materials into the respiratory 
tract. His initial role is the placing of the throat pack, which should (1) pre- 
vent the tongue from slipping back and obstructing the nasopharyngeal airway ; 
(2) adequately close off the entrance of the oral cavity into the pharynx by 
careful placement, particularly at the lateral extremes of the posteriormost 
portion of the pack (in the oral vestibule); and (3) absorb excessive moisture 
and blood (in a longer procedure, changing the throat pack may be advisable 
after excessive saturation). 

The surgeon and anesthetist both should be familiar with the fundamentals 
of laryngoscopy. In the use of the laryngoscope, special care should be taken 
to avoid further dislodgments and further difficulty with aspiration. 

One important point, often neglected in the extraction of teeth, is the 
desirability of at least a cursory or superficial scaling of teeth with extensive 
ealeulary deposits. Calculus invariably is dislodged during extraction and, aside 
from the surgical sequelae which ean result if it falls into the socket, small 
pieces are often undetectable and ean cause great difficulty if aspirated. 
Bartels’ reveals the major danger in aspiration of caleulus by stating, “The 
organic matrix of calculus consists of many filaments of microorganisms identi- 
fied as actinomyces and other bacteria which are present in smaller numbers.”’ 


Noisy Respirations 

1. Snoring during general anesthesia is an abnormal state which indicates 
a partial obstruction of the airway. It occurs as a result of the tongue, in a 
relaxed state, fluttering against the soft palate. It should be corrected if pos- 
sible. Although the same snoring may be a harmless oceurrence during normal 
sleep, it should be taken more seriously in general anesthesia since, under ad- 
verse circumstances, it can contribute toward hypoxia. Obstructed nasal breath- 
ing can induce snoring. For that reason, coryza should be corrected with Neo- 
Synephrine nose drops prior to anesthesia. 

2. Crowing is a result of only partial approximation of the vocal cords 
during hypercapnia, hypoxia, or laryngeal spasm.‘ 

3. Wheezing is a noise made by suddenly forcing the breath through the 
glottis, attended by a low-pitched whistling sound. It can occur during hyper- 
capnia or laryngeal spasm (on inflation and deflation of the lungs). 


Spread of Existing Disease’ 

Existing disease may spread by aspiration if it is present in the mouth or 
regurgitated from stomach contents or, if blood-borne, it may spread to remote 
portions of the body. The most common possibility is aspiration of oral bacterial 
flora (Vincent’s organisms, actinomyees, ete.) which might produce secondary 


lung involvement. 
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Neither the type of anesthesia (local or general) nor the position of the 
patient seems to be relevant to the spread of existing disease. Preoperative 
preparation and postoperative care.are more important. In this regard, it 
usually is not safe to leave a patient alone until recovery from anesthesia, since 
this is one of the commonest periods of onset of atelectasis.® 


Labored Breathing (Dyspnea) 


Dyspnea may occur as a result of oxygen-want, pulmonary congestion, 
emphysema, fibrosis (producing increased sensitivity of the Hering-Breuer 
reflex) or interference with intercostal or diaphragmatic action. It is to be 
treated symptomatieally.?! 

Coughing 

Coughing is almost always associated with light anesthesia, since this reflex 
is lost beyond the upper first plane of the third stage. It is manifested on 
rare oceasions during surgical anesthesia if a strong concentration of ether is 
suddenly introduced into the inhaler. It may be due to (1) a long uvula touch- 
ing the pharynx, which may be corrected by altering the position of the head; 
(2) pungent odors or other irritants; (3) presence of mucus or saliva with'n 
or about the laryngeal orifice; (4) aspiration of a foreign body into the tracheo- 
bronchial tree; or (5) smoker’s hack in an anesthetized patient who had had 
some nicotinie irritation prior to the anesthesia. 

Coughing is actually advantageous since it serves to keep the air passage 
free of foreign debris. It is beneficial in persons with bronchitis or any affecta- 
tion accompanied by pulmonary or bronchial secretion. 

Epistaxis (Bleeding Nose)** 

This is a rare complication of general anesthesia, but it may occur as a 
result of careless nasopharyngeal or nasotracheal intubation, or from irritation 
from the anesthetic nosepiece. 

[f bleeding persists, a history of previous bleeding should be considered. 
If the origin is completely acutely traumatic, the patient should lie or sit quietly 
and compress the nostrils for one-half hour. 


Hemoptysis'* 

Bloody sputum can oceur only following trauma to the respiratory tract 
or from pre-existing pulmonary disease. An injury to the vocal cords may re- 
sult from intubation or catheterization trauma. 

Subcutaneous or Mediastinal Emphysema”* 

Passage of the anesthetic gases into the surrounding tissue spaces may re- 
sult from excessively high pressure of gases or rupture of the bronchi, trachea, 
or alveoli from intubation trauma. 

Laryngitis and Pharyngitis 


Although these particular complications may seem minor, they are of par- 
‘cular importanee to the dentist utilizing endotracheal anesthetic techniques on 
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ambulatory patients. Both conditions are invariably due to trauma, particularly 
from intubation. 

A sore throat is not an infrequent occurrence following endotracheal intu)a- 
tion. If the patient is given this type of anesthesia for a tooth extraction, it 
sometimes is difficult to explain the lack of pain in the operative locality, but a 
severe pharyngitis! 

Hiccups 

Hiccups (or hiecoughs) may occur under Pentothal Sodium anesthesia 
where there is increased vagus sensitivity or hypercapnia.** The treatment is 
to remove the possible stimulus, deepen anesthesia, or, if it should persist with 
no sign of relief for a long period of time, it may be necessary to compress the 
phrenic nerve surgically.’? 

To pass from these rather obscure individual deviations from the normal, 
a return to the subject of pulmonary complications is now warranted. The 
problem of atelectasis and collapse of the lung base, as previously indicated, is 
associated with partial or complete obstruction of a branch of, or a complete, 
bronchus. In this case, pulmonary circulation is normal;** also of importance, 
insofar as adding to the severity of the situation is concerned are respiratory 
depression, absence of cough, increased secretion of the bronchial mucosa, and 
the position of the patient. 

Dawkins** emphasizes that basal narcotics may depress the respiratory 
center when administered in sufficient dosage and tend to depress or abolish 
the cough reflex, which may result in an enhancement of secretory accumulation 
in the bronchi. He also points out that bronchitis may occur as a result of 
direct irritation of the bronchi by anesthetic vapors. This condition, if un- 
relieved, may lead to atelectasis, since the bronchial walls, when inflamed, come 
together when the patient coughs and the secretions behind the block are built 
up. Although this situation is a remote possibility, it shows the importance of 
selecting a nonirritating general anesthetic agent in a patient with bronchitis. 


Aspiration Pneumonia** 

Most of the eases of dental foreign bodies (which can result in an aspiration 
pneumonia) come from operations performed under general anesthesia where 
no, or inadequate, throat packs are used. Inlays, crowns, and pieces of amalgam 
are all potential foreign bodies. Small removable bridgework should not be 
worn during general anesthesia: because of the possibility of swallowing or 
aspirating. 

Bronchopneumonia™ 

The causative organisms of this complication may be those present in the 
lower tract before anesthesia or some aspirated during anesthesia. Aspiration 
of vomitus, if not immediately removed, almost assures the development of 
pneumonia. Then the bacteria take hold and cause infection. 

The prophylaxis against bronchopneumonia is twofold: 


1. Preanesthetic, consisting of good oral hygiene, emptying the stomach 
at least four hours preanesthetically, and avoiding excessive secretions which 
may initiate vomiting. 
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). Postanesthetic, assuring the presence of a cough reflex before the patient 
leaves the operating room, removing secretions and foreign matter, adminis- 
ter minimal doses of postoperative sedation, and prescribing antibiotic 
therapy if indieated. Christie, Aronoviteh and Meakins*® advocate pre- or 
postoperative application of penicillin aerosol therapy. 


Offensive Breath Resulting from General Anesthesia 


Infection of the lungs by Vincent’s organisms due to aspiration during 
surgical anesthesia produces a very marked and characteristically fetid breath 


odor.”° 
Dawkins®* continues discussing the infectious pulmonary complications: 

|. Bronchopneuwmonia—usually due to aspiration of blood, pus, or mucus. 
It is especially common in older people. The infectious organisms are rarely 
bronchial inhabitants, but are present in the aspirated material. 

2. Lung Abscess—usually due to aspiration of a foreign body large enough 
to block a bronehus. This develops indirectly, probably preceded by atelectasis. 

3. Acute Pulmonary Edema—due to cardiae failure. It may occur soon 
after anesthesia in elderly patients. It is usually fatal. 

4. Pleurisy, Pleural Effusion, Empyema—usually due to exposure of the 
patient during anesthesia, causing a lowered resistance to infection. 

5. Pulmonary Tuberculosis. If this condition is present prior to anesthesia, 
but undetected, the anesthetic procedure may stimulate a marked exacerbation 
of symptoms. 

(This article will be concluded in the April issue of the Journal. References 
for the entire series will be published then.) 














THE USE OF PARENTERAL DRAMAMINE TO CONTROL 
POSTOPERATIVE VOMITING IN THE OFFICE 
PRACTICE OF ORAL SURGERY 


A Report of Cases 


B. H. Harms, D.D.S., F.1-C.A., OMAHA, NEB. 


HE problem of postoperative vomiting has been a great drawback in my 

forty years’ experience with nitrous oxide and oxygen, which I have used 
to the exclusion of all other anesthetics in the office practice of oral surgery. 
During this period I have tried various types of preoperative preparations and 
other remedies advocated to control postoperative vomiting. However, these 
have left much to be desired. When vomiting occurs, no one involved likes it, 
and the patient hesitates to return for another session, although there are some 
patients so prejudiced against local anesthesia that they prefer the nausea 
following nitrous oxide-oxygen anesthesia rather than submit to the needle in 
any form. 

Men in the field of oral surgery who have written on this problem have 
contended that the incidence of vomiting is low, 4 per cent or less, while in my 
experience I have found it to be well over 20 per cent. The discrepancy between 
my results and that of other men may be due to several factors. First of all, 
my cases are all office cases, and I have to live with the patient until I can get 
him home, while those of other writers may be largely hospital patients who are 
put directly to bed under the care of a nurse. In addition, my cases may 
require a longer operating time (the average is more than thirty minutes), while 
the cases of others may be shorter. My experience shows that the longer the 
anesthes:a, the more one may expect vomiting to follow. 

Moore and his associates’ tell of the use of Dramamine with nitrous oxide 
and oxygen in combination with ether or with Pentothal Sodium and curare 
to prevent vomiting, but do not mention oral surgery. They always use, in 
addition, preoperative premedication. In my cases the anesthetic is always 
nitrous oxide and oxygen alone, or in combination with trichloroethylene, but 
without premedication. Perhaps I should explain that long experience with 
the barbiturates, mostly Nembutal as premedication before nitrous oxide and 
oxygen, in office practice, forced me to give them up because of many undesirable 
side actions, mainly mental in nature. These ranged from mania on one hand 
to long-drawn-out recovery periods on the other. I would rather restrain a 
patient for a few minutes at the induction of the anesthetic and have him wake 
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up promptly and be mentally alert and able to help himself if nauseated than 
to have him lie in the recovery room for a long period to the distress of accom- 
panying relatives and friends. In addition, for most oral surgical cases, the 
dezvee of relaxation necessary for abdominal and some other operations is not 
required. Thus, with the use of trichloroethylene in conjunction with the 
nitrous oxide. and oxygen, premedication may be omitted. The oxygen need 
of the patient is adequately met, and the explosive hazard is eliminated. 

Moore and associates' used the “Dramamine routine,” as they eall it, by 
adininistering 50 mg. of Dramamine intramuscularly on call to surgery ; another 
50 mg. is ordered on return from surgery; and then 50 mg. every four hours for 
four doses. This routine cannot be observed in my practice of oral surgery for 
two reasons: (1) I do not see the patient until he walks into the office and I 
do not see him after he leaves the office, except later for postoperative treat- 
ment after a few days or a week. Thus, the postoperative four-hour injections 
would be impossible. (2) Many patients who come to my office have a horror of 
the needle, and the suggestion of an injection is promptly opposed. 


Technique 

The results with Dramamine given by mouth have been disappointing. Not 
finding the intravenous route easily usable in dental office practice, I have 
resorted to the practice of injecting 50 mg. of Dramamine into the floor of the 
mouth at the end of the operation, just before the nasal inhaler is removed. 
This has given excellent results. Drugs injected into the floor of the mouth are 
quickly absorbed. (Witness the quick absorption of nitroglycerine. ) 

| have found a single injection of Dramamine in the floor of the mouth 
effective and easy to do. With this procedure, within minutes after the con- 
clusion of the operation every patient is assisted, on his feet, to the recovery 
couch. In a matter of thirty or forty minutes he is able to be taken down on 
the elevator and from there home. Very few patients require a wheel chair, 
and these only heeause of other infirmities and not because of a stomach upset. 
| mention this moving about of the patient beeause Moore and associates contend 
that Dramamine controls nausea and yomiting due to motion, which is in 
agreement with my findings. 

Discussion 

This study, which covers 1,500 cases, agrees with the findings of Moore and 
his associates that Dramamine, when administered parenterally, reduces by at 
least 50 per cent the incidence of vomiting in postoperative patients. 

My observation is that, when injected in the floor of the mouth, the drug 
is quickly absorbed and effective within minutes, and that the proper time to 
inject it in that region is at the end of the operation. In the first few cases 
where I tried it at the beginning of an operation lasting more than thirty 
minutes, the patients were extremely sick and vomited. I believe this is because 
the drug is quickly eliminated. I make injection as close to the mandible as 
possible, and in the molar region. The injection sometimes produces swelling 
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under the tongue, and the patient may complain that his mouth feels as though 
it had been affected by a local anesthetic. Usually by the third day these eom- 
plications clear up spontaneously, but they do require some explanation to the 
patient. If the patient has been forewarned, there have been no complaints 
about the swelling or numbness, since these have been expected. 

For the extraction of upper teeth, it is not good policy to inject in the floor 
of the mouth, beeause if a swelling results it would need additional explanation. 
In such eases the injection may be made in the buceal fold of the upper jaw. 
Although the same excellent results may be obtained, more swelling is likely to 
occur than if the injection is made in the floor of the mouth. 


Summary 

In a series of 1,500 oral surgery cases requiring general anesthesia, the 
longest of which was three hours, the shortest ten minutes, and the average 
thirty minutes, the incidence of vomiting was reduced 50 per cent. 

No Dramamine was used in children for the removal of deciduous teeth, as 
few of the younger patients ever become nauseated. 

In adults it is dramatie to see how quickly the patient becomes mentally 
alert, remaining free from vomiting, even after operations lasting an hour and 
a half or more. 

Reference 


1. Moore, D. C., Anderson, Le Grande, Wheeler, Gordon, and Scheidt, John: The Use of 
-arenteral Dramamine to Control Postoperative Vomiting: A Report of 1,192 Cases, 
J. Am. Soe. Anesthesiologists 13: 354, 1952. 
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Oral Pathology 
A STUDY OF A BIOPSY SERVICE 


Problems in Diagnosis of 1,283 Cases 


HELEN McFarLanp Woopsripce, M.D.,* PHILADELPHIA, PA. 


HIS article is a report on 1,283 biopsy specimens which were sent for 

microscopic diagnosis to the Biopsy Service of the School of Dentistry, 
University of Pennsylvania, between January, 1947, and May, 1952 (Table 1). 
The study was undertaken with a dual purpose : 


1. To evaluate the material received in terms of variety and types of 
lesions. 

2. To appraise the incidence of neoplasms with special reference to oral 
and facial cancer. 


With this objective in mind, a careful re-examination was made of each 
tissue section previously prepared, and this diagnosis then was compared with 
that already recorded. Where there was any doubt or discrepancy, the opin- 
ion of a third qualified pathologist was sought before reaching a final decision. 

This Biopsy Service was set up in 1946. The objectives were to give to 
oral surgeons who sent in material for diagnosis a confirmation of their clini- 
cal opinion based on the microscopic appearance of the tissue, as well as to 
attract to the Department of Oral Pathology material suitable for teaching 
purposes. It has had the additional advantage of affording to staff members, 
graduate oral surgeons, and Kellogg Fellows the opportunity of studying 
various lesions and conditions as they appear under the microscope and of 
rounding out their knowledge of the histopathologic appearance, the differ- 
ential diagnosis, the clinical behavior, and the subsequent history of each 
case, especially of malignant tumors, when possible. 

It therefore has been found desirable to obtain as much information con- 
cerning the patient as can be given in brief, and to this end the Biopsy Service 
furnishes the oral surgeon with as many mailing containers as he requests. 


: This investigation was supported (in part) by a research grant C.T.G. 569 from the National 
Cancer Institute of the National Institutes of Health, Public Health Service. 


*Assistant Professor of Pathology, University of Pennsylvania, School of Dentistry. 
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TABLE |. BIOPSIES STUDIED BETWEEN JANUARY, 1947, AND May, 1952 


A, INFLAMMATIONS—TOTAL 25.8 PER CENT—332 Semimalignant 


Periapical granuloma 119 Mixed tumors 5 
Pulpitis 43 Ameloblastoma 7 
Gingivitis 35 Basal cell (adnexal) l 
Periodontitis 5 Malignant 

Antrum, ete. 11 Sarcomas 4 

Glands and Adnexa 4 Carcinomas 

Osteomyelitis 10 Epidermoid 34 

Other © 105 Adenocarcinomas 4 

B. HYPERPLASIAS—TOTAL 24 PER CENT—308 E. DEGENERATIVE CONDITIONS— 

Epithelial —TOTAL 7.5 PER CENT—96 
Leukoplakia 26 Pulp 53 
Other 70 Tooth, hard structures, ete. 7 

Epithelium and connective tissue 103 Bone : 8 

Connective tissue Other 28 
Keloid 2 
Cementum 9 F,. TISSUES NORMAL, ETC.— 

Bone 5 TOTAL 6 PER CENT—72 
Other 93 Pulps 23 
Other 27 

Cc. CYSTS —-TOTAL 19.7 PER CENT—253 Insufficient or unsuitable 22 

Developmental 
Odontogenie (dentigerous) 20 G. METABOLIC, ETC.—TOTAL 5 PER CENT—62 
Nonodontogenic 14 Giant cell tumor 13 
Dermoid 4 Fibrous dyplasia bone 12 

Retention Paget’s disease 7 
Mucocele 24 Pregnancy tumor 6 
Epidermoid 3 Eosinophilic granuloma 2 

Periapical 183 Neurofibromatosis 3 

Others 5 Lichen planus 3 

Desquamative gingivitis (one case) 8 
D. NEOPLASMS —TOTAL 10.1 PER CENT—130 Other 8 

Benign 

Epithelial papillomas 33. H. DEVELOPMENTAL DEFECTS— 
Fibromas 25 —TOTAL 2.3 PER CENT—30 
Nerve sheath 2 Nevi 14 
Lipoma, ete. 6 Hemangiomas 8 
Odontomas 6 Fordyce condition 2 
Adenomas 3 Other 6 


Each container holds a label which is a blank form, and a bottle filled with 
10 per cent formalin (4 per cent formaldehyde) in order that the tissue may 
be properly fixed for processing. 

On receipt of the specimen by the Service, a record is made on a punch 
eard* of the information on the label, which includes the patient’s name, sex, 
age, race, and complaint, and the name and address of the oral surgeon, his 
clinical diagnosis, the site of the lesion and its duration, pain (if any), and 
whether dentures were being or had been worn by the patient. Many times, 
the surgeon also adds information regarding the operative procedures or 
therapy used, and when there are pertinent roentgenograms, they, too, may be 
sent. 

The gross specimen then is examined by a member of the staff and care- 
fully measured and described for future comparison with the microscopic 
section and for reference in case of any mistake in identity during processing. 
A cut is then made through the lesion, and its color, consistency, arrangement, 


*McBee Keysort. 
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and anything else noteworthy are added. A piece suitable for sections then 
is prepared and processed. Soft tissues are studied and reported upon twenty- 
four hours after their receipt. Diagnosis cannot be made so promptly on hard 
calcified struetures, which must be decalcified or otherwise specially processed. 
When unusual stains are needed for accurate diagnosis or when additional 
diagnostic opinions from outside pathologists are sought, a further delay is 
inevitable. If there is evidence of malignancy, the oral surgeon is notified 
immediately by telephone and the case is discussed with him personally. 

it is departmental practice to make a preliminary diagnosis solely on the 
histopathologie appearance of the tissue, and then to compare this with the 
history and elinieal opinion before arriving at a final diagnosis. In this way, 
it is considered, the pathologist works with an open and unprejudiced mind. 
All information econeerning the case is now entered on the punch ecard and to 
this may later be added any further relevant facts or remarks, so that the 


entire case is readily available for study or reference. 


Material 

The tissue specimens diagnosed by this Service in 1947 numbered ap- 
proximately 170; in 1948, 170; in 1949, 225; in 1950, 378; in 1951, 428; in 
1952 (to May 1), 150, making a total of about 1,500. Nearly one-fifth of these 
were disearded from this study for various reasons; for example, occasionally, 
interesting specimens from post mortems or surgical operations have been 
sent to the Department and accessioned, although they did not properly be- 
long to the Biopsy Service. Tissues taken from animal experiments were not 
included in this report, and any biopsy specimens removed for diagnosis from 
lesions not anatomically located in the oral cavity or on the face likewise were 
excluded from this study. The remaining tissue sections all were obtained 
from the soft and hard tissues of the mouth, lips, and face, and not unusually 
several different tissue specimens were received for diagnosis which were re- 


moved from a patient at one operation. 


Classification 
That the tissue sections studied and the diagnosis made might be con- 
sidered under various groupings, it was found necessary to adopt some form of 
working classification. After careful consideration the following one was 
deemed suitable, and the entire series of sections was reviewed once more with 
the purpose of listing them in their proposed categories. 


Classification 
A. Inflammatory lesions (including periapical granulomas) 


B. Hyperplasias (not neoplasms) 
1. Epithelial 
2. Epithelial and connective tissue 
3. Connective tissue 
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C. Cysts 
1. Developmental 
a. Odontogenic (dentigerous) 
b. Nonodontogenie 
. Retention 
. Periapical 
. Others 


STUDY OF 1283 BIOPSIES 


30 DEVELOPMENTAL 2.3% 
62 METABOLIC, ETC. 5% 
72 TISSUES NORMAL,ETc. 6% 
96 DEGENERATIONS 7.5% 


| 130 NEOPLASMS 10.17 
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Fig. 1. 


. Neoplastic lesions (excluding nevi, angiomas, and hyperplasias) 
1. Benign neoplasms 
2. Semimalignant (ameloblastomas, adnexal carcinomas, mixed 
tumors) 
3. Malignant (carcinomas, sarcomas, melanomas) 
. Degenerative conditions 
Tissues normal, inadequate, or unsuitable for diagnosis 
. Mouth manifestations of metabolic disturbances and generalized con- 
ditions (deficiencies, hormonal imbalances, ete.) 
. Developmental defects (including angiomas, nevi, ectopic sebaceous 
glands) 
Discussion 
A. Inflammatory lesions were divided into dental granulomas and other 
anatomic entities which were outstanding because of pronounced inflammatory 
characteristics. Dental granulomas were identified by their periapical position, 
solid cell structure, and lack of any recognizable wall. 
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\ distinction has had to be made between lesions caused by a denture in 
which inflammation was the outstanding characteristic and lesions in which 
hyperplasia of epithelium and connective tissue was the more impressive fea- 
ture, with inflammation playing a minor role. 


332 INFLAMMATIONS 25.6/ 


119 PERIAPICAL GRANULOMAS (36%) |. 
4 GLANDS, ETc. 
5 PERIODONTITIS 
10 OSTEOMYELITIS 
11 ANTRUM, ETC. 
35 GINGIVITIS 
| 43 PULPITIS 
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Fig. 2. 


B. Hyperplasias were considered to be epithelial, connective tissue, or a 
combination of these. Great difficulty was encountered in deciding whether 
to include them here or to classify them as neoplasms. A small collection of 
fibrous connective tissue is frequently found on the gingivae at duct orifices, 
or beneath dentures. These probably all represent the final stage of a healing 
inflammation. They closely resemble benign neoplasms, and are commonly 
ealled “fibromas” or “papillomas” by the clinician. If this interpretation is 
correct, they are not neoplasms, and should not be included among them. 
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Fig. 3. 


C. Cysts of all types are included under this heading. They were identi- 
fied as pathological cavities containing fluid or semisolid material, surrounded 
by a wall of tissue. The transition from a dental granuloma to a cyst is a 
gradual one. Inflammation which persists or is superimposed may give a pic- 
ture that is puzzling, and euretted fragments may not be readily identifiable. 
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I have used a very simple classification for convenience: periapical, re- 
tention, developmental, unclassified. 

D. The diagnosis of neoplasm was based on the definition: a mass of 
new tissue, fairly well cireumscribed, which persists and grows independently 
of surrounding structures but has no physiologic use. 
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Fig. 4. Fig. 5. 

Only well-cireumscribed and definitely demarcated collections of connee- 
tive tissue have been considered to be benign neoplasms and diagnosed as fi- 
bromas. Those tissue masses not well separated from the surrounding normal 


tissue have been considered to be hyperplasias of connective tissue. Cireum- 
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scription was also used as a basis for separating papillomas (neoplasm) from 
epithelial hyperplasias, although the latter, when not extensive, are commonly 
regarded as papillomas by the clinician. In a true papilloma, the epithelium 
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increases irregularly outward on the free surface, while hyperplasia of epithe- 
lium tends to be less localized and more diffuse, with thickened and lengthened 
rete pegs but without any other sign of malignancy. 

Nevi and angiomas were also removed from the neoplasms and are con- 
sidered to be developmental defects. 

Neurofibromas were excluded from neoplasms as being lesions of unex- 
plained etiology, usually multiple, which are probably manifestations of a 
generalized disturbance* and therefore are listed under G. The same rationale 
removed giant cell tumors, so called, from this category to G. 
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Fig. 8. 


Truly malignant lesions, if undisturbed, all tend to kill the patient 


through metastatie activity. They all show some degree of disorderliness, 
altered growth potentials leading to abnormal mitoses, pleomorphism, and 
hyperchromatism, and are invasive, penetrating into surrounding tissue by 
direct extension, destroying and replacing the normal tissues, pushing into 
tubular structures, and eventually setting up new growths in vital organs. 


TABLE II. REGIONAL DISTRIBUTION OF CARCINOMAS 
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Three disease entities which are looked upon with suspicion because they 
are potentially dangerous have been removed from both of the categories dis- 
cussed. Ameloblastoma and basal cell (adnexal), carcinoma, if undisturbed, 
cause the patient’s death through great distortion, loss of tissue, penetration 


_ “Although they are included by Willis (Willis, R. A.: Pathology of Tumours, St. Louis, 
1948, The C. V. Mosby Company, p. 838) under malformations. . 
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into the cranial cavity, or through secondary infection or fatal hemorrhage. 
There is always the question of possible metastases, although it is doubtful 
whether these actually occur. Mixed tumors have been included among these 
semimalignant neoplasms, because they have some malignant characteristics. 

E. Rarely, degenerative lesions are found with no indications of any 
other disturbance. The usual picture, however, presents a combination of en- 
tities, inflammation, hyperplasia, and degeneration being combined. The out- 
standing feature has been used as a basis for classification, or the obvious 
cause was considered in evaluating it. In cases where the etiology was ob- 
secure and all features were so evenly blended that no one characteristic seemed 
to outweigh any other, it was understandably difficult to classify them, and 
individual and possibly arbitrary judgment had to be used. 
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F. Another group of biopsy specimens includes normal tissue and tissues 
unsuitable or insufficient for diagnosis. Occasionally material arrives ac- 
companied by a clinical diagnosis, but when examined under the microscope, 
only normal tissue is found. Why was the tissue removed, and why does it 
show none of the abnormalities to be expected in view of the history? Per- 
haps we do not yet have an absolute criterion for the normal, which certainly 
varies with age and with conditions elsewhere in the body, so that a vague and 
shadowy threshold may be crossed by imperceptible degrees. 
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Chart 1. 


It also is quite possible that the surgeon removed a piece of tissue and 
for his own satisfaction cut it into several parts. He then may have chosen a 
fragment, dropped it into the bottle of fixative which was sent to us, and then 
discarded the remainder which contained the lesion! Or possibly several 
pieces of tissue were curetted or otherwise removed, and the small specimen 
sent was not representativé of the whole. It also may have happened that 
sections were prepared from the more normal end of a tissue block, leaving 
the lesion unsampled. 
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(ireat caution must be exercised in drawing conclusions from one or 
even 2 half dozen sections from a piece of tissue, for another cut from a deeper 
part of the bloek may give a quite different picture, from which a totally dif- 
feren’ inference is drawn. An example of this occurred when slides were pre- 
pared from a piece of tissue removed from a “rodent ulcer.” These showed a 
well-cireumseribed lesion, and the report was made accordingly. The speci- 
men was considered suitable and the block was adequate for a set of student 
slides. More than one-half of these showed the cancer infiltrating along a 
nerve Sheath until the edge of the block was reached! Fortunately, after 
some embarrassment, it was learned that the piece of tissue sectioned was only 
one of several taken at a radical operation and all the tumor had actually been 
removed, without subsequent recurrence to date. 

[here is also the problem of tissues which arrive for processing “fixed” in 
tap water, physiologic saline, strong acid, or some other wholly unsuitable 
chemical with the resulting complete ruin of the cytologic elements. 
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Fig. 10. 


G. Lesions of the mouth whose etiology is obscure but which seem to be 
related to some generalized disease are included here. These are: fibrous 
dysplasia of bone, Paget’s disease, osteitis fibrosa cystica (von Recklinghausen’s 
disease of bone), eosinophilic granuloma of bone, vitamin deficiency diseases, 
and hormonal disturbances. Here we must consider the problems: which of 
the many common lesions found in the mouth are manifestations of generalized 
conditions? Is the giant cell epulis related to one of these, or is it. merely « 
stage in the resolution of an inflammatory lesion? How can one distinguish 
surely between a neurofibroma and the ordinary mass of hyperplastic connec- 
tive tissue called a fibrous epulis? What of lesions which appear to be on the 
threshold and eannot be clearly and precisely remanded to any one of several 
categories? Here we have had to depend on subjective judgment which is 
hever accurate and with which other pathologists may not agree. 

Il. Developmental defects include nevi, angiomas, and ectopic sebaceous 
glands (Fordyce condition). 
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In evaluating the material presented, certain features must be considered, 
Artifacts in eutting and staining must be recognized by the pathologist; 
seratches and tears from knicked knives or from handling the section with 
needle or brush in an attempt to flatten it or to eliminate folds or air bubbles 
trapped beneath it; the ruffling caused by varying tissue densities ; incomplete 
removal of mounting medium or adhesive substance, which then remains and 
stains in the tissue interstices; dispersal of tissue elements from overheated 
water which melted the paraffin instead of softening it; particles of precipi- 
tated stain or chemical, pollens, dust, bits of tissue from other blocks which 
were picked up from the water bath when the section was floated on it; for- 
ceps marks; or cooked tissue from electro-cautery. The angle of cutting may 
cause great confusion, especially when a flat piece of tissue has curled on it- 
self in fixation, making a mental three-dimensional reconstruction of the whole 
from which the section was taken most difficult. The orientation of the various 
normal structures and their comparison with the abnormalities presented must 
be made and carefully correlated with all the other information available, and 
even then it may be necessary to resort to special staining methods, to request 
more information from the surgeon, or to contact a hospital or pathologist 
concerning a previous operation or biopsy in order to make a positive diagnosis. 
It is quite possible that only maintaining contact with the patient over a period 
of years will prove the correctness of the diagnosis when there is a doubt of 
malignancy, to learn of recurrence or metastases. 

It is unfortunate that we know so little of mouth lesions caused by mild 
vitamin deficiencies and slight shifts in hormonal balance. Information re- 
garding these is not available at the present time. 

The microscope, at best, is a useful tool for diagnosing lesions from pre- 
pared slides, but it has definite limitations. It is, I believe, quite impossible 
that we shall ever be able to make this form of diagnosis anything like an 
exact science, for the variations found in every slide and the inevitably sub- 
jective element all militate against any complete uniformity of judgment. 
Therefore, it must remain an adjunct to clinical and roentgenographiec diag- 
nosis, and has been proved useful here in determining which lesions are po- 
tentially or actually dangerous, and this is, in the final analysis, what both 
patient and surgeon want to know. 


4001 Spruce Sr. 
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ODONTOGENIC FIBROMA 


LOWELL D. Prncock, D.D.S.,* AND Kart W. Bruce, D.D.S.,** 
ROCHESTER, MINN. 


\ ODONTOGENIC fibroma is a benign central tumor of the jaw that is 
A infrequently observed. The tumor arises by proliferation of the mesen- 
chymal element of the tooth germ, namely, the dental papilla or the dental 
follicle. It may also develop later from the periodontal membrane.’ An odon- 
togenic fibroma is therefore closely related to the coronal or the radicular 
region of a tooth, and should be distinguished from the intraosseous central 
fibroma, which may arise from the endosteum? and may develop apart from 
the tooth-bearing area of the jaws. It should also be distinguished from neuro- 
fibroma, which develops from the neurilemmal sheath. The latter two tumors 
can be distinguished histologically from the tumor under discussion in that 
the odontogenic fibroma has adamantine epithelium® and if calcified tissue 
is present it resembles dental tissue rather than bone. This tumor has been 
ealled a ‘‘fibrous odontoma’’ by some authors.*® 

The following ease is one in whieh the tumor was derived from the con- 
nective tissue of the follicle of an unerupted tooth. 


Report of Case 


\ 38-year-old white woman reported to the Mayo Clinie on April 21, 1944. She had 
been referred by her local dentist, who stated that he had observed a mandibular tumor 
for some time, but that in the two weeks previous to referral the tumor had ‘‘taken a 
decided change for the worse.’’ The patient thought the lesion had been present for about 


six months, 

Clinical oral examination revealed a tumor mass in the right mandibular molar region. 
It was so large that the patient was unable to occlude her teeth. The oral mucosa overly- 
ing the tumor had been traumatized considerably by the opposing maxillary molar teeth. 

\ roentgenogram of the right side of the mandible demonstrated a large radiolucent 
lesion that was associated with an unerupted third molar tooth, which was displaced well 
toward the inferior border of the mandible, The area of radiolucency extended from the 
tooth back through the angle of the mandible and up the ascending ramus to within a short 
distance of the coronoid notch (Fig. 1). It was evident that the tumor had eroded and 
broken through the bony cortex in the superior portion of the body of the mandible. A 
tentative diagnosis of ‘‘dentigerous cyst’’ or ‘‘ameloblastoma’’ was entertained. 

Results of general medical and laboratory procedures were essentially negative. 

The lesion was removed on April 25, 1944. It was found to be a circumscribed solid 
mass 4 em, in diameter (Fig. 2). The tumor mass merged with the subepithelial connective 
tissue of the overlying alveolar mucosa, A portion of the alveolar mucosa was excised 
and removed with the tumor. The associated unerupted third molar tooth also was removed. 

Histopathologic examination revealed the tumor specimen to be a fibroma (Fig. 3, a). 
The attached overlying stratified squamous epithelium of the oral mucosa was hyper- 


Fellow in Dental Surgery, Mayo Foundation, University of Minnesota. 
*Section of Dentistry, Mayo Clinic. 
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Fig. 1.—Posteroanterior roentgenogram, showing lesion in right side of the mandible which is 
associated with a displaced unerupted tooth. 
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Fig. 2.—Gross specimen, 4 cm. in diameter. 
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The subepithelial zone was infiltrated with chronic inflammatory cells, undoubtedly 
‘sults of occlusal trauma delivered to this area over an extended period. 
in further examination it was found that much of the tumor mass was made up of 
dense fibrocellular connective tissue (Fig. 3, b). 


plast 


the 


Fig. 3.—a, The tumor in cross section; X3%. Hyperplastic epithelium of oral mucosa is 
e 


present at the superior surface of the specimen. tumor had eroded the bony cortex. Note 
that there are scattered areas of tumor tissue which are less dense than in the remainder of 
the specimen. 6b, Dense, vascular fibrocellular connective tissue; 140. Some chronic inflam- 
mation is present as a result of occlusal trauma. 


However, scattered through the tumor were multicentric areas of loose, myxomatous 
connective tissue containing sparse numbers of fusiform and stellate cells with long proc- 
esses and having a very little delicate intercellular fibrillar material (Fig. 4, a). 

The vascularity of that portion of the tumor comprised of dense fibrocellular connective 
tissue Was comparatively extensive, whereas the blood supply to the myxomatous foci of the 
tumor was less bountiful. It might be assumed that the multicentric areas of myxomatous 
connective tissue seen in the tumor were the results of myxomatous degeneration in a fibroma. 





310 LOWELL D. PINCOCK AND KARL W. BRUCE 


There were a few small amorphous calcifications dispersed throughout the tumor. These 


could not be identified as bone or dysplastic dental calcifications. No matrix was observed 
adjacent to the calcifications. That these calcifications represented degenerative changes in 


the tumor was given consideration. 


b, Nests of adamantine epithelium 
5 


Fig. 4.—a, Loose myxomatous connective tissue; 140. 
which were located in the tumor; 125. 


Toward the periphery of the mass were a few small nests and strands of epithelial cells. 
These cells were polyhedral in shape, containing large oval, dark-staining nuclei. They re- 
sembled the dental epithelial rests or debris of Malassez (Fig. 4, b). 

Comment 

The tumor described is believed to be of odontogenie origin beeause of 

its intimate association with the erown of an unerupted third molar tooth. 
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The presence of epithelial debris in the tumor, which originated in what was 
assuined to be the follicle of the unerupted tooth, also supports this view. 
\lyxomatous tumors have been reported to be associated with the follicles 
of unerupted teeth.*** This is reasonable in the light of the findings of 
Conklin and Stafne,” who observed that 36 per cent of 100 dental follicles 
taken from unerupted teeth and studied microscopically contained a loose, 
myxomatous type of connective tissue. However, in most of the reports deal- 
vith myxomatous tumors associated with unerupted teeth, the lesions do 


ing 
iave the amount of dense fibrous tissue associated with them that the 


not 
tumor in this ease did. 

lhe gross appearance of the tumor was not suggestive of a myxoma or 
fibromyxoma in that the tumor was well delineated and cireumscribed. This 
feature is not consistent with the growth habits of myxoma, but, conversely, is 
more typical of a fibroma. The eut surface of the tumor revealed a dense, 
vray-pink surface. No area was observed which appeared sticky or gelat- 
inous, factors which are characteristic of myxoma, yet in microscopic sec- 
tions areas consistent with myxoma were found. 

It is the opinion of the authors that this tumor is an odontogenic fibroma 
with zones of myxomatous metaplasia or degeneration resulting from chronic 
inflammation and perhaps diminished blood supply. 
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CHLOROPHYLL STAIN PENETRATION OF A TOOTH 


Report of a Case 


Austin H. Kutscuer, D.D.S., anp Davip A. Draairr, D.D.S., 
New York, N. Y. 


N CHILDREN undergoing orthodontic treatment, it is not uncommon to find 

pre-existent or newly developed gingival inflammation about the teeth. A 
chlorophyll-containing ointment* was prescribed as part of a preliminary in- 
vestigation directed toward studying the efficacy of chlorophyll-containing 
substances in the prevention and/or treatment of marginal gingivitis in pa- 
tients undergoing orthodontic therapy. Patients in this experimental group 
were instructed to spread the chlorophyll ointment liberally, with the fingers, 
in the areas in which gingival inflammation was noted (or throughout the 
mouth, in the prevention series) three times a day for a period of time rang- 
ing from one to four months. Bands were removed from these individuals 
only at such times as was dictated by normal orthodontic practice. 

In one case, orthodontic treatment (Johnson appliance) was begun on a 
patient, male, aged 11, in January, 1952. Thereafter, gingival inflammation 
was noted to increase gradually throughout the mouth. On April 24, 1952, 
chlorophyll ointment was prescribed to be applied three times daily for a 
period of eight weeks until the child left for summer vacation at camp. Prior 
to his departure, the patient’s bands were examined (but not removed) and 
still were apparently well cemented. No change in the gingivitis was noted 
between the before-and-after appearance. At the end of the summer, follow- 
ing the removal of the metal bands, a dark green-black band was revealed 
about the entire upper left central incisor tooth midway between the incisal 
edge and the gingivae, approximately the width of the orthodontic band which 
had previously been cemented about the tooth. 

No other teeth in the mouth were similarly stained although numerous 
other teeth, namely, the four first molars and the upper lateral and central 
incisors, had been banded. It was interpreted that: the upper left central 
incisor band had in actuality loosened during chlorophyll ointment therapy; 
the chlorophyll ointment had seeped between the cement and tooth; and as a 
result of constant intimate association therewith, the chlorophyll had grad- 


From the Divisions of Research (Hannah & Harry Posner Research Laboratory) and 
Orthodontics of the School of Dental and Oral Surgery of the Faculty of Medicine, Columbia 
University. 

*The ointment used was supplied by the Rystan Company and is known commercially as 
Chloresium ointment. This case is taken from a study which has been supported in part by a 
grant-in-aid from the Rystan Company, Inc., Mount Vernon, N. Y. 
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penetrated the tooth. There was no evidence of decalcification clinically. 
oth was otherwise normal. Routine sealing and polishing with pumice 
slightly decreased the intensity of the discoloration. The manufacturers 

chlorophyll dental ointment were consulted to obtain information rela- 
o a solvent for the stain. It was suggested that acetone or a 0.05 per 
solution of sodium hypochlorite might be useful. The application (by 
ng under pressure) of these solutions to the tooth with cotton pellets was 
iecessful in eliminating the stain. Grinding with a carborundum stone, 
ved by diseing with fine garnet and then fine cuttle dises, and polishing 
ubber sulei and fine pumice was necessary to remove the stain from the 

surface of the tooth. The relatively unsightly stain was allowed to 
in interproximally and lingually. 


Discussion 


This ease has been presented to suggest the possibility that teeth may be 
stained by chlorophyll-containing medications when such compounds are per- 
mitted to remain in close contact with the tooth over a prolonged period. This 
is of especial interest to orthodontists, where appliances are likely to inadvert- 
ently trap medications, thereby permitting undesirably prolonged contact of 
medicament and tooth. 

It was also thought of interest that chlorophyll compounds were able to 
penetrate clinically intact (etching of the enamel following cementation of 
orthodontic bands ean be observed microscopically) enamel. Preliminary in- 
vestigation carried out by one of us (A. H.K.) some time ago suggested a 
slight penetrating power of chlorophyll within dentine. Application of chloro- 
phyll-eontaining compounds (or ch!orophyll in the pure state) to the dentine 
of teeth with or without manipulation was frequently seen to irreversibly stain 
the dentine. Tooth discoloration resulted provided that the contact of the 
chlorophyll-eontaining compounds and tooth was prolonged. The possibility 
that chlorophyll-eontaining dentifrices, tablets, mouthwashes, or gums might 
act similarly would seem to warrant study. 


Summary 
A ease of green-black staining of an upper central incisor tooth appar- 
ently caused by the slight penetration of chlorophyll through clinically intact 
enamel is reported in a patient treated for chronic gingivitis coincident with 
the wearing of orthodontic appliances. 
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Endodontics 


THE ROLE OF HYDROCORTISONE IN THE CONTROL OF APICAL 
PERIODONTITIS 


BERTRAM L. WOLFSOHN, D.D.S.,* San FRANCISCO, CALIF. 


Introduction 

N THE clinical practice of endodonties, many factors contribute to the success 

of treatment. The control of the periapical area and the preservation of the 
integrity of the periodontal membrane during the course of treatment present 
problems leading to secondary manifestations which may interrupt the progress 
of treatment. In the conservative management of pulpless teeth, one or more 
hindrances to the uneventful completion of the case are at times present which 
render treatment difficult and often extremely painful to the patient. Regardless 
of the theoretical belief that little or no damage may be done to the periapical 
tissues while a pulpless tooth is under manipulation, practically, this ideal 
situation does not always exist. In any technique, the periodontal tissues react 
to a greater or lesser degree to mechanical, chemical, and bacterial injury. More 
specifically, the periodontal membrane may or may not withstand traumatization. 

Most endodontic treatments are governed by a proper rationale, and, 
notwithstanding, sometimes produce secondary symptoms that are detrimental 
to the healing process. Some techniques may produce secondary inflammatory 
change in the periodontal membrane and periapical tissues which may become 
serious deterrents to the progress of treatment. There is probably no perfect 
endodontic method for all cases. The most conservative approach and the so- 
ealled ‘‘radical management’’ may similarly produce severe secondary perio- 
dontal manifestations. 

Endodontic practice has been enhanced in scope by research. As an 
example, the subject has received considerable impetus by the use of the poly- 
antibiotic suspensions. These have proved of immeasurable value. Grossman and 
Stewart’ and Bender, Seltzer, and Christian,’ in their research, developed poly- 
antibiotic suspensions which have enabled the profession to approach endodontic 
problems with somewhat more confidence and possibly a saving in chair time. 
Similarly, the various preparations such as camphorated paramonochlorophenol, 
hbeechwood creosote, formocresol, eugenol, and others have been thoroughly 
pentis CSE in BL  Fratasens, ff lucrative, Destietry, (Wesegontio Seetion), Seteat of 
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evaluated for successful utilization.’ The success of the ‘‘ionization’’ or electro- 
sterilization procedure is also well known. In all these techniques, and others, 
there have been secondary manifestations present which at times hinder the 
course of treatment. One basic principle of treatment is recognized as that 
which produces a sterile root canal prior to the use of a suitable canal filling. 
By any method, save one, this principle is observed. Similarly, a root canal is 
obturated by various filling materials that permanently interrupt proteolysis, 
whic!) may cause the persistence of pulp or periapical lesions. 

(he purpose of this article is to present a preliminary report on a clinical 
adjunet to endodontie treatment. This adjunct, hydrocortisone, because of its 
unique chemical nature, seems to present the opportunity to facilitate and 
control, and under certain conditions eliminate, the possibility of secondary 
periodontal inflammatory reactions during treatment of the pulp canal. 


Review of Literature 


The medical literature is replete with research material reporting the 
clinical value of the hormones ACTH and cortisone. Forsham and Keefer® 
conducted a symposium on specific methods of treatment involving the status of 
ACTH and cortisone in therapy. In dentistry, it is not the concern of the prac- 
titioner, at present, to clinically administer ACTH or cortisone at the parenteral 
level. However, dentistry is concerned primarily with the use of hydrocortisone 
or cortisone at the cellular level. It may be said, however, that ‘‘The action of 
cortisone is entirely independent of the adrenal cortex, being a direct one on 
the end organ. It is limited only by the effective dosage required to bring about 
the desired result. This is in sharp contrast to ACTH which depends in its 
action, not only on the end organ response, but on the state of the adrenal 
cortex from which it mobilizes a mixture of different biologically active 
steroids. ’”® 

While the exact mode of action of ACTH or cortisone on the celi has 
not been clearly established, as yet, the major site of action does lie at the 
cellular level. By protecting the cell against injurious agents, the destructive 
changes in and around the cell are prevented, and up to the state of necrosis 
the damage appears reversible. Quoting from Forsham’s investigation, ‘‘The 
cytological changes which accompany the abolition of the inflammatory reaction 
seem to prevent the building up of a lymphocytic and later a fibroblastie barrier 
at the cellular level, which suppresses the establishment of natural lines of 
defense.? The overall effect of this hormone on the cell, in response to injury, 
tends to minimize tissue reaction to injurious agents while doing little to prevent 
bacterial invasion of tissue. Connective tissue repair is thus decreased and scar 
formation largely inhibited. The connective tissue inhibition will prevent the 
strangling fibrosis which follows an inflammatory response and often leads to 
the necrosis of unaffected cells.’’-? 

The medical literature reveals the clinical value of a saline suspension of 
hydrocortisone acetate (17-hydroxycorticosterone-21 acetate).1 This aqueous 
suspension of hydrocortisone is being manufactured and made available to the 
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medical profession. It is being used in the control of highly inflammatory 
conditions of the body, and more specifically of the joints. 

The aqueous suspension of hydrocortisone is being used successfully in 
the treatment of certain types of arthritis and bursitis. It has proved to be 
invaluable, clinically, in the control of pain and motion attending these and 
many other disease entities.* ** Hydrocortisone, because of its pharmacologic 
nature, is an anti-inflammatory agent. It inhibits inflammation by retarding 
the development of fibroblasts which develop as a part of the inflammatory 
process. By this inhibitory action, this drug assists in retarding the reparative 
process which produces fibroblasts, and thus reduces the highly inflammatory 
nature of connective tissue surrounding the disease process. 

There is a scarcity of material in the dental literature relating to the action 
of ACTH, cortisone, and hydrocortisone. However, some research is being con- 
ducted and undoubtedly will appear in the dental literature. 


Material and Method 


A preliminary investigation has been made in seventy-nine endodontic 
cases in an attempt to evaluate the effectiveness of hydrocortisone in the con- 
trol of apical periodontitis. The cases selected for the study consisted of teeth 
diagnostically classified as pulpitis of both the acute serous and acute suppura- 
tive type. No case was included wherein the presence of periapical manifesta- 
tions of pulp disease could be demonstrated clinically. A tooth rests in its 


alveolus and is separated from bone by the periodontal membrane. Postulating 
the fact that treatment of the root canal produces secondary irritating effects 
on the periodontal membrane, either chemically or mechanically, hydrocortisone, 
because of its anti-inflammatory character, was used in this series of cases to 
determine its effectiveness in the control of secondary periodontitis. 

The technique employed in the control of periodontitis, when used in the 
electro-sterilization procedure, during treatment was as follows: Electrolysis 
having been completed, the excess aqueous residue of the electrolyte was blotted 
out of the canal with sterile paper points; a syringe fitted with a 27-gauge needle 
and containing hydrocortisone, the aqueous saline suspension, was introduced 
into the canal of the tooth under treatment and approximately 0.5 ¢.c., or 8 
minims, of the suspension was flushed into the root canal. This suspension was 
allowed to remain in the canal and chamber, and subsequently was pumped 
through the canal lightly until the pressure of the drug was felt in the periapical 
area. A sterile paper point was placed in the canal in the presence of the excess 
hydrocortisone and covered with a sterile cotton pellet, the excess thus obtained 
was blotted with another sterile cotton pellet, an inner seal of temporary 
stopping was placed in the pulp chamber, and finally the secondary seal of 
cement was applied. Teeth so treated were permitted to rest with the hormone 
in the pulp chamber and canal. 

The technique is essentially the same in the immediate pulpectomy pro- 
cedure, and without the use of any drug other than hydrocortisone being placed 
in the root canal. Assuming that the pulp has been removed prior to the 
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presence of necrosis and under aseptic conditions, and that there exists no need 


for sterilization by ionization or medication, the hydrocortisone is introduced 


hy the same method as previously described and the seals placed in position. 


Experimental 


\ll the eases were clinically observed within twenty-four, forty-eight, and 
seventy-two hours. In the experiment, the use of hydrocortisone suggested that 
it redueed secondary inflammations of the periodontal membrane during treat- 
ment. In a large percentage of the cases, secondary manifestations of the perio- 
dontal membrane were totally absent. It was most effective when used in a two- 
visit treatment procedure in the sterilization of root canals by either the electro- 
sterilization or ‘‘ionization’’ method. Parenthetically, it should be stated that 
there are many operators who do not use the electrosterilization procedure. 
However, many who practice endodonties rely solely for the sterilization of 
root canals upon the electro-sterilization or ‘‘ionization’’ procedure, and, in their 
hands, it has proved to be successful. This investigation has shown that the 
hormone, hydrocortisone, can be used after the first treatment by the ‘‘ioniza- 
tion’’ method. Hydrocortisone is simply injected directly into the root canal, 
pumped lightly through the apex of the tooth, and allowed to remain in the 
canal with a sterile paper point as a holding treatment until the next visit. 
In thirty-two eases (electro-sterilization and use of hydrocortisone), carefully 
controlled by procedure and technique, no eases required surgical drainage due 
to mucosal swelling ; one case required irrigation of the pulp canal due to severe 
periapical pain; five eases recorded tenderness on percussion after treatment; 
two cases reported mild periapical pain of one day’s duration ; five cases reported 
slight periapical pain of one to four hours’ duration. In two cases sedation was 
preseribed ; in two eases periapical pulsation for one hour’s duration was present; 
and in nineteen eases there were no secondary symptoms (Chart 1). 

In summary for this series, it may be said that secondary inflammatory 
changes due to trauma of the periodontal membrane by mechanical manipula- 
tion, by irritation of the electrolyte or by the ‘‘ionization’’ process were dimin- 
ished or totally absent, as recorded in the charts. 

In the management of teeth in which a treatment plan required the 
immediate pulpeetomy procedure (Chart 1), hydrocortisone proved of similar 
clinical benefit. This series of nineteen cases (pulpectomy and use of hydro- 
cortisone) ineluded pulps that were exposed by dental caries. The pulp was 
removed aseptically, and irrigation of the pulp chamber and pulp canal with 
hydrocortisone was employed. The findings in relation to secondary symptoms 
in this series were as follows: one case required surgical intervention due to 
mucosal swelling and irrigation of the pulp chamber and canal, it was extremely 
tender on pereussion and exhibited manifestations of severe periapical pain; 
three cases reported dull, mild periapical pain of one day’s duration, one of 
which was quite mild, of only two hours’ duration; three cases required sedation 
‘or one day; one case reported periapical pulsation of one day’s duration; and 
in fifteen eases there were no secondary symptoms. 
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HYDROCORTISONE STUDY 
SECONDARY SYMPTOMS FOLLOWING ITs USE IN 
PULPECTOMY AND ELECTRO-STERILIZATION 
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+ = Positive (+, mild; +, moderate; +++, severe) 
0 = Negative 
PH = Pulpectomy and use of hydrocortisone 
ESH = Electro-sterilization and use of hydrocortisone 
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"he total control cases (Chart 2) do not match those used in the hydro- 
cortisone study. It would have been a simple matter to match this number 
from available ease histories. However, it was my objective to control all 
factors in the entire series, and the cases were similarly handled as to instru- 
mentation and management in the preliminary phases of treatment. The control 
stud.’ was comprised of twenty-eight cases, of which nine received camphorated 
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+ = Positive (+, mild; ++, moderate; ++, severe) 

0 = Negative 

CP = Camphorated paramonochlorophenol 

PBSC = Polyantibiotic suspension 

ES = Electro-sterilization 
paramonochlorophenol for the first treatment, seven received the polyantibiotic 
suspension of penicillin. bacitracin, streptomycin, and sodium caprylate as first 
treatment, and twelve cases were used employing the electro-sterilization pro- 
cedure. The results were as follows: seven of the twenty-eight cases produced 
mucosal swelling; seven required surgical drainage and irrigation; nineteen 
cases reported tenderness on percussion; twenty cases reported severe, moderate 
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or mild periapical pain; in sixteen cases sedation was prescribed; ten reported 
periapical pulsation after treatment; and in twenty-four of the twenty-eight 
control eases used in this series, secondary symptoms appeared following the 
first treatment. 
Discussion 

The charts serve to evaluate a series of cases in which hydrocortisone was 
used subsequent to electrosterilization. Similarly, hydrocortisone was used 
subsequent to the immediate pulpectomy. It should be emphasized that with the 
technique evolved in this preliminary report, hydrocortisone has proved to be 
effective, provided the pulp canal has been rendered sterile, or its contents 
sterile, prior to its introduction. In the presence of infection in the periapical 
tissues and in the pulp canal, this hormone does not seem to be effective. Con- 
tinued research is needed to evaluate the effectiveness of hydrocortisone in com- 
bination with other available drugs and the polyantibiotic suspensions. 

Hydrocortisone in the presence of infected pulp and periapical tissue 
appears to produce exacerbation of the disease process. It is therefore recom- 
mended that at present this hormone should not be used in the presence of 
infection. It is suggested that the reparative process has not progressed to the 
point where fibroblastic activity in the connective tissue is responsive to the 
anti-inflammatory action of hydrocortisone. 


Summary 


This investigation is a preliminary report on the effectiveness of hydro- 
cortisone in certain clinical aspects of endodontic treatment. Reference is made 
to the saline suspension of hydrocortisone acetate (17-hydroxycorticosterone-21 
acetate). A series of seventy-nine cases, twenty-eight of which served as con- 
trols, was used in the investigation. The evaluation of the clinical study revealed: 

1. 0.5 ee. of hydrocortisone injected into the pulp chambers and pulp 
canals of teeth treated by the electrosterilization procedure resulted in the 
reduction and elimination of severe secondary inflammatory reactions in the 
periodontal membrane following treatment. 

2. Similar use at the conclusion of the immediate pulpectomy procedure 
resulted in the diminution and absence of secondary trauma of the periodontal 
membrane. 

3. This drug, when used in the presence of infected pulp and periapical 
tissue, will produce exacerbation of the disease process. 

4. Hydrocortisone, when used at the cellular level, assists in the retardation 
of inflammatory processes secondary to certain endodontic procedures. 

5. Continued investigation into the use of the saline suspension of hydro- 
cortisone is being designed to evaluate the scope of its effectiveness in the 
clinical practice of endodonties. 


_ Acknowledgment is hereby made to Merck & Co., Inc., for the hydrocortisone used in 
this investigation, and to Lyon P. Strean, Ph.D., D.D.S., for his valuable assistance. 
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Research 


MICROSCOPIC STUDIES OF THE PERIODONTIUM OF THE PRIMARY 
DENTITION OF MONKEYS. II. POSTERIOR TEETH DURING THE 
MIXED DENTITIONAL PERIOD 


Sou Bernick, M.S., AND NATHAN FRIEDMAN, D.D.S., Los ANGELES, CALIF. 


Introduction 


T HAS been shown in the first part of this report which appeared in a 

previous issue that the periodontium of the primary anterior teeth under- 
goes extensive retrograde changes during the mixed dentitional period. The 
microscopic features of the gingivae varied from a normal appearance to initial 
periodontitis. The lesions found in the other constituents of the supporting 
apparatus are bone loss and disorganization of the periodontal membrane. 

The purpose of this article is to study the histologic changes that are found 
in the supporting apparatus of the molar teeth during the phase of mixed 
dentition. 

Materials and Methods 

This report is based on the teeth and jaws of four monkeys whose dental 
arches were in the mixed dentitional stage. Immediately after sacrificing the 
animals, the maxillae and mandibles were cut into blocks of either one or two 
teeth and fixed in an aleoholie solution of Bouin’s fixative for at least one week. 
Ten per cent nitric acid in formalin was used as the decalcifying agent. 

The blocks were prepared for sectioning by the nitrocellulose method and 
were cut into sections of 15 to 100 micra thick. Those containing one tooth 
were cut into a bucea} lingual direction, whereas the blocks of two teeth were 
sectioned so that the interdental areas were visible for study. The sections 
were stained with hematoxylin and triosin, Mallory’s connective tissue stain, or 
Verhoeff’s tissue stain. 

Observations 


Gingivae—The gingivae of the various molar teeth undergo degenerative 
lesions similar to those found in the gingivae of the anterior teeth. These 
changes vary from a mild gingivitis to one of severe proportions characterized 
by pocket formation. Whenever a surface of a molar tooth was free of calculus, 
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the cingival tissue of that area appeared morphologically normal. However, 
with ‘he deposition of ealeulus, changes are seen in the crevicular epithelium and 
the epithelial attachment. In Fig. 1, which is a surface of an interdental area, 
ealeu'us is found adjacent to the cementum in the deepened crevice. Due to 
the shrinkage of the inflamed papilla in the preparation of the specimen, a 
space is formed between the calculus and the epithelium. In vivo, the caleulus 
woul completely fill the space between the cementum and epithelium. The 
normal strueture of the erevicular epithelium and the epithelial attachment con- 
sists of several layers of stratified squamous epithelium. The crevicular epi- 
thelium differs from the epithelial attachment in being thicker and containing 
epithelial papillae, whereas the epithelial attachment is devoid of such structures. 
With the presence of caleulus the superficial layers of the epithelium thin out 
so this tissue now consists of cells two to three layers thick. From the epithelial 
attachment papillae proliferate into the underlying connective tissue. The 
subepithelial connective tissue is infiltrated with inflammatory cells, the in- 
tensity of which obseures the degenerating collagenous fibers and ground sub- 
stance. The free gingival fibers are fragmented, and their attachments to the 
connective tissue papillae are severed. 

With the persistence of calculus the epithelial elements show further signs 
of degeneration. Fig. 2 represents a section of an interdental area between a 
cuspid and first molar. Caleulus is found on the surfaces of both teeth. The 
superficial epithelium on the distal surface of the cuspid has thinned out, while 
on the molar, ulceration of the crevicular epithelium is noted with the presence 
of desquamated cells in the deepened suleus. The epithelium and the underlying 
connective tissue of both surfaces are heavily infiltrated with chronic inflamma- 
tory cells, lymphoeytes, plasma cells, and macrophages. The epithelial attach- 
ment has migrated apically, and its papillae in conjunction with those from the 
erevicular epithelium have proliferated deep into the connective tissue. These 
features histologically represent the beginning of pocket formation. 

The proliferation of the epithelium alongside the cementum is not solely 
due to the migration of the epithelial attachment, but is to a certain degree con- 
tributed to by the stimulation of the epithelial rests that lie dormant in the 
periodontal membrane (Fig. 3). Here the epithelial attachment is migrating 
apically; however, the epithelial rests lying below the base of the attachment are 
also proliferating, and these structures have united with the cells of the attach- 
ment on the cementum and anastomosed with the epithelial papillae in the con- 
nective tissue. Bits of inflamed connective tissue are entrapped by these anas- 
tomosing epithelial cords. 


Alveolar Bone.—The forces produced by the erupting permanent tooth cause 
a destruction of bone limited to the surface adjacent to the dental sae of the 
permanent tooth. On the other hand, the circumferential surfaces are exposed 
‘0 various intrinsic and extrinsic factors which cause the destruction of the 
osseous material. In Fig. 4 a lacunar type of resorption is seen at the alveolar 
crest on the buecal surface of an upper first molar. This pattern of bone loss 
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on the interdental 


Fig. 1.—Upper first molar. Gingivitis with denosition of calculus 
triosin, 140; 


surface. Note the thinning of the crevicular epithelium. (Hematoxylin and 
reduced %.) 

Fig. 2.Interproximal area between a cuspid and first molar. Note the beginning 
pocket formation on both surfaces. (Hematoxylin and triosin, «140; reduced \.) 

Fig. 3.—-Upper second molar. Note the isolated islands of epithelium alongside the 
cementum separated from the migrating epithelial attachment. (Hematoxyin and triosin, 
«140; reduced 4.) 

Fig. 4.—Upper first molar. 
{Hematoxylin and triosin, K100; reduced 


Note the lacunar type of resorption at the alveolar crest. 


4%.) 


(For key to abbreviations, see opposite page.) 
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is typical of marginal periodontitis. The buceal surface is not the only area in- 
volved with periodontitis for the remaining regions, especially the interdental 
bone, may exhibit this type of bone resorption. 

[he height of the alveolar crest is progressively lowered during the process 
of shedding. Fig. 5 is from the buceal surface of an upper second molar in 
which osteoclasts are present at the crestal region and in the marrow spaces. 
The lateral bone destruction and internal resorption result in the shortening of 
the crest. During this extensive osteoclastic action there may be fragmentation 
of the bone as illustrated in Fig. 6. In this section osteoblasts are lining the 
spicule and the remaining portion of the alveolar bone. Osteoid material is 
also evident in this region. The fate of this fragment depends upon the osteo- 
blastic and osteoclastic activity. If bone formation lags behind bone destruction, 
this fragment will disappear. However, if the osteoblastic action is greater 
than osteoclastic, a temporary union of the fragment with the main body will 
occur (Fig. 7). In this section the union consists of newly formed bone. At the 
erest of the bone an arrested type of lacunar resorption is noted. There are no 
visible osteoclasts in the field; on the other hand, there is an attempt for re- 
building by the presence of osteoblasts and osteoid material on the surface. 

In addition to the lowering of the alveolar crest the alveolar bone undergoes 
lateral destruction as indicated in Fig. 8. Both surfaces of the interdental bone 
are very active, for on one surface osteoid material and osteoblasts are seen 
attempting repair of bone resorption while on the opposite side the osteoclasts are 
very active as indicated by the number of Howship’s lacunae alongside the margin 


of the bone. 


Cementum.—When the masticatory forces have increased beyond the 
physiologic capacity of the tooth, resorption of the cementum and dentine will 
occur on the surfaces unaffected by the forces of developmental resorption. In 
Fig. 8 multiple small cemental erosions are noticed on the roots. These shallow 
areas are easily repairable by the proliferation of the connective tissue cells and 
their derivatives. On the other hand, if these regions fail to become repaired by 
either acellular cementum or osteocementum, they will coalesce to form large 
lesions which will weaken the support of the tooth. 


Interradicular Area.—The interradicular area is exposed not only to the 
foree of the erupting permanent tooth, but also to the stresses of occlusion, and 
pronounced regressive changes are found in the periodontal membrane, cemen- 
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Fig. 5.—Upper second molar. Note the internal resorption at the alveolar crest. (Hema- 
toxylin and triosin, 140; reduced \.) 


Fig. 6.—Interproximal area between lower first and second molars. Note the fragmenta- 
tion of the alveolar crest with an attempt for repair. (Hematoxylin and triosin, 140; 
reduced 4.) 

Fig. 7.—Interproximal area between lower first and second molars. Note the repair 
of the bony fragment by newly formed bone. (Hematoxylin and triosin, 140; reduced ‘4.) 

Fig. 8.—Interproximal area between a cuspid and first molar. Note multiple shallow 
areas of resorption in the cementum (Hematoxylin and triosin, 140; reduced 4.) 
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—Interradicular area of lower first molar. Note osteoclastic activity at the crest 
(Hematoxylin and triosin, «140; reduced \.) 
10.—Interradicular area of upper second molar. Note the congestion of blood ves- 
7 1 disorganization and loss’of periodontal membrane fibers. (Hematoxylin and triosin, 
X140; reduced 4.) 
Fig. 11.—Interradicular area of upper first molar. Note the granulation tissue in the 
spaces and periodontal membrane with new centers of ossification. Hematoxylin and 
x140; reduced 4.) 
- 12.—High power of Fig. 11. Note the centers of ossification consisting of osteoid 
lined by osteoblasts. (Hematoxytin and triosin, x300; reduced 
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%.) Fig. 13.—Upper first molar showing ankylosis. Hematoxylin and triosin, 140; reduced 
‘ae 
Fig. 14.—Upper first molar. Note the attempt to resorb the ankylosis. (Hematoxylin 
and triosin, 240; reduced 4.) 
Fig. 15.—-Upper second molar. 
and triosin, x240; reduced %%.) 
Note the presence of epithelium alongside the cementum. 


Fig. 16.—Lower second molar. 
<140; reduced %.) 


Hypercementosis in the interradicular area. (Hematoxylin 


&. 
(Hematoxylin and triosin, 
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two, and bone of this region. When the supporting apparatus becomes 
weakened due to developmental resorption, the following alterations may take 
place. In Fig. 9 osteoclasts are present on the crest and the margin of the bone 
resulting in the loss of bone, and widening of the periodontal membrane. 

Another of the earliest disturbances to the periodontal membrane is seen 
in Fig. 10 in which the blood vessels appeared congested. In the hyperemic 
area the attachment fibers are fragmented, and some are even lost. The 
marrow spaces are also congested, and osteoclasts are lining the bone. This 
internal bone destruction leads to the formation of a canal from the marrow 
spaces to the periodontal membrane. Granulation tissue may fill in the de- 
generated areas as noted in Fig. 11. With the presence of granulation tissue 
in the marrow spaces and periodontal membrane, the normal architecture of the 
attachment fibers is lost. However, there is an attempt for repair as exemplified 
by the presence of new centers of ossification. With higher power these new 
centers consist of osteoid material surrounded by a layer of osteoblasts (Fig. 
12). The stroma of the membrane is highly cellular and vascular. The tip 
of the bone shows osteoblastic activity and, with continuous apposition both in 
the centers of ossification and at the apex of the bone, fusion of the cementum 
and the bone will occur leading to the condition of ankylosis (Fig. 13). This 
ankylosis may persist preventing the shedding of the primary tooth and further 
eruption of the permanent tooth. On the other hand, the migrating epithelial 
attachment and the accompanying inflammatory tissue may penetrate the 
ankylotie region and stimulate the proliferation of osteoclasts leading to the 
breakdown of the union and resultant separation of the tooth from the bone 
(Fig. 14). In some of the situations cementum may be deposited as seen in 
Fig. 15. This hypercementosis will also narrow the periodontal membrane. 

Epithelium may proliferate into the bifurcation to line the cementum as 
illustrated in Fig. 16. The normal arrangement of the attachment fibers has 
disappeared, and the periodontal membrane now consists of a disorganized 
mass of connective tissue. There is no indication of inflammatory tissue. The 
alveolar bone has undergone extensive osteoclastic action, for its height appears 
shortened. In eases where the pocket depth may extend into the bifurcation, the 
inflammatory tissue will be present as well as the epithelium lining the cemen- 
tum. This is exemplified in Fig. 17. 

A chronie alveolar abscess may be found at the apex of a primary molar 
(Fig. 18). Cellular exudate is present composed primarily of lymphocytes, 
plasma cells, and macrophages. Among the inflammatory cells a delicate net- 
work of connective tissue is found. Under the stimulation of the inflammatory 
condition the epithelial rests proliferate, and they have a tendency to form long 
anastomosing chains which completely engulf areas of inflammatory tissue, 
these inflammatory cells have extended into the dental sac of the underlying 
permanent tooth. 

Discussion 

During the mixed dentitional period the periodontium of the primary molar 

teeth experiences destructive lesions similar in nature to those seen in the 
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Fig. 17.—Lower first molar. Note the bifurcation involvement of periodontal pocket. 
Hematoxylin and triosin, 140; reduced %.) 

Fig. 18.—Upper first molar. Note the chronic alveolar abscess. (Hematoxylin and 
triosin, K140; reduced \.) 
primary anterior teeth. The various gingival disturbances encountered in the 
material studied varied from a mild gingivitis to one exhibiting pocket forma- 
tion. In all cases caleulus was present on the surfaces of the teeth. 

The presence of epithelium on the cementum is usually found in the vari- 
ous stages of passive eruption and periodontal diseases. In the material studied 
not only was the epithelial attachment migrating apically alongside the cemen- 
tum, but islands of epithelial cells were seen separated from the base of the 
proliferating epithelial attachment. This situation may be explained in two 
ways. Orban and Weinmann (1942) and others believe that these bits of 
epithelial cells are stimulated epithelial rests that have proliferated on the 
cementum as does the epithelial attachment in its migration apically. On the 
other hand there are many investigators who suggest that it is not impossible 
that these isolated fragments may have a connection with the marginal epithelial 
attachment which could not be detected in the available sections. However, by 
the use of thick sections which were studied serially, there is a tendency to 
support Weinmann’s thesis. 

When the extrinsic and intrinsie forces increase in intensity beyond the 
physiologic capacity of the supporting mechanism, the lowering of the crest, 
apical migration of the epithelial attachment, and root resorption of the molar 
teeth oceur. These lesions alter the clinical crown and root relationship so 
there is an inerease in the extra-alveolar leverage on the teeth. With the 
addition of the masticatory forees secondary occlusal trauma is produced 
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which exerts its action upon the interradiecular area. This process results in 
hone and tooth loss with disorganization of the periodontal membrane. The 
effect of oeelusal trauma is not necessarily continuous, for the periods of 
activity alternate with periods of rest, and in the period of rest repair is 
initiated by the proliferation of granulation tissue in the marrow spaces and 
periodontal membrane. New centers of ossification may be found in the 
eranulation tissue, and with continual deposition ankylosis may be formed. 
This ankylotie condition may persist and produce the condition of-a sub- 
merged molar. On the other hand, this ankylosis may be of temporary nature 
and will be destroyed by the migrating epithelial attachment and inflammatory 
tissue that stimulate osteoclastic condition. 
Summary 


1. The changes occurring to the supporting apparatus of the primary molar 
teeth during the mixed dentitional period were studied by various stains. The 
jaws and teeth were fixed in a modified Bouin’s fixative, decalcified, dehydrated, 
and embedded in nitrocellulose in the usual manner. 

2. The microscopic appearance of the gingivae varied from normal to 
severe gingivitis. Caleulus deposits were a constant finding whenever gingi- 
vitis was present. 

3. During this active stage, lowering of the crest, apical migration of the 
epithelial attachment, and root resorption of the molar teeth occur which, in 
conjunction with the masticatory forces, lead to secondary occlusal trauma. 

4. The effect of secondary occlusal trauma is upon the interradicular area 


which undergoes bone and tooth loss with disorganization of the periodontal 


membrane. 

5. In the period of rest, repair may take place by the deposition of both 
bone and cementum. With continual deposition of bone and cementum, anky- 
losis may develop leading to the condition of submerged molars. 


The authors are sincerely grateful to Miss Ella Wing for her technical assistance, 
and to Mr. C. Zigrang for his aid in the preparation of the illustrations. 
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HYPEREMIC DECALCIFICATION 


Lester R. CaHn, D.D.S., F.D.S.R.C.S. (Ena.), New York, N. Y. 


HE condition I am about to describe has received no attention from oral 
pathologists or oral surgeons. Orthopedic surgeons have long known of its 
existence. This entity is ‘‘hyperemie decalcification of bone.’’ Whether the 
rarefaction seen in the roentgenogram is due to osteoclastic resorption or to 
the much disputed halisteresis is an academic point. What interests me most 
is that the condition can be demonstrated both clinically and roentgenologically 
and should be known, because knowledge of it has a great bearing on diagnosis 
and clinical management. 
The following are four indisputable facts concerning the relationship of the 
circulation to bone: 
Maintain the circulation within normal limits, and bone remains 
unchanged. 
Produced a definite hyperemia, and bone undergoes rarefaction. 
Restrict the blood supply, and bone undergoes increased density 


and osteosclerosis. 
Cut off the blood supply, and bone undergoes necrosis. 


In this essay we are concerned only with the relationship of hyperemia to 
bone. Hyperemia may be due to trauma or infection. The hyperemia accom- 
panying sprains, contusions, and fractures produces focal decalcification of bone. 
A roentgenogram taken a week or ten days after a Colles fracture may show 
rarefaction of the carpal and metacarpal bones, as well as of the phalanges. 
Workmen using pneumatic drills frequently show decalcified foci of the carpal 
bones. 

In the presence of infection there is continuous hyperemia attended by 
decalcification of contiguous bone. A good example of this is seen in osteomyeli- 
tis. Much greater destruction appears to be taking place in the roentgenogram 
than is actually occurring. Yet, after conservative treatment (that is, waiting 
until the forces of defense have localized and overcome the infective process, 
and phagocytosis has separated the dead from the living tissue), the bone will 
recalcify, the teeth that had been mobile will tighten, and a surprisingly small 
amount of bone will be lost. 

With the advent of antibiotics we have a quicker means of combating infec- 
tion, thus minimizing inflammation and hyperemia, and lessening both the ex- 
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of the decalcification and the amount of necrotic bone. In the treatment 
\{ seute osteomyelitis with antibiotics, an interesting thing was noted roentgen- 
olovieally. This was that in the face of clinical eure—cessation of pain and 
iement of fever—the roentgenogram showed progression of disease for some 

This ean be accounted for by the fact that, in spite of early treatment, 
tissue had sueecumbed which had to be removed through cellular agents, 
this neerotie tissue, acting as an irritant, maintained a certain amount of 
hyperemie deealeifieation. Also, antibiotic treatment must be continued for quite 

e time after clinical eure, for organisms in the tissues, although dormant, 
become revivified once the inhibitory action of the drug is withdrawn. 

In periapical and periodontal disease the roentgenogram may show more 
parent destruction than is actually present. It is probable that those cases 
owing roentgen evidence of reattachment in periodontal disease are instances 
in whieh the bone had never been lost, but simply decalcified through infective 
or traumatie hyperemia or a combination of both. When, through proper treat- 
ment, the hyperemia had ceased, recalcification, which had been mistaken for 
reattachment, followed. 

In the surgical treatment of periodontal disease it would probably be wiser 
not to remove what is euphemistically called ‘‘infected granulation tissue.’’ 
Many operators remove this tissue to what they think is solid bone. Simply 
with the removal of the overlying gum and with no curettage there will be 
effected drainage, change in environmental conditions, and cessation of hypere- 
mia, with the possibility of recalcification of at least the deeper recesses of the 
lesion. 

Let me cite an interesting case of recalcification following an acute perio- 
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Fig. 1. Fig. 2. 


_ Fig. 1.—Intraoral roentgenogram showing apparent destruction between the left lateral 
incisor and cuspid. 

Fig. 2—An intraoral roentgenogram taken four weeks after the one shown in Fig. 1. 
There is apparent regeneration of the lost bone. I do not believe this bone was ever lost, it 
was merely decalcified and with the cessation of hyperemia remineralization had taken place. 


A 25-year-old married woman presented herself with pain in the anterior part of the 
lower jaw. The gum in this area was turgid and swollen and the left central and lateral 
incisors, cuspid, and first premolar were loose. She said that she was always getting food 
between her teeth and believed that she had injured the gum in trying to remove it. A 
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roentgenogram taken at this time showed a considerable amount of rarefaction between the 
lateral incisor and cuspid (Fig. 1). Penicillin therapy was instituted. Twenty-four hours 
later she returned, greatly improved. The pain had subsided and the tissues had a better 
color and were less edematous. The teeth were still somewhat loose. The penicillin was 
continued. The following day she returned and seemed to be clinically cured, both subjec- 
tively and objectively, with the possible exception of some mobility of the lateral incisor 
and cuspid. Since I considered this case to be one of early osteomyelitis, and knowing of 
the great probability of recrudescence of the disease after clinical cure, if the antibiotic is 
discontinued too quickly, I kept up the penicillin therapy for the next ten days. Four weeks 
later a new roentgenogram showed complete recalcification of the former decalcified area 
(Fig. 2). I believe that in this instance the bone had never been lost, but simply decalcified 
and, with the control of infection, hyperemia ceased and recalcification took place. 


Infection does not have to extend to the bone. If the bone is adjacent to 
an area of infection it may be affected by the neighboring hyperemia and thus 
show evidence of decalcification. This is seen clearly in the case of the septic 
finger. Here decalcification of a terminal phalanx, without actual extension of 
the infection to the bone, may become so marked that in the roentgenogram it 
will appear to be entirely gone. Yet, with the cure of the infection, reossification 
will take place. 

The following case is quite illustrative of hyperemic decalcification of bone 
adjacent to an inflammatory foeus, but not directly invaded. 

A 37-year-old man was referred for treatment of what was thought to be an osteitis 
of the mental region, with the formation of a fistula through the skin. Physical examination 
did not point to this diagnosis. The teeth were vital and, while the oral hygiene was not 
good and there was evidence of some periodontal disease, the tissues in the area were normal 
in color, not painful, and there was no swelling or obliteration of the fornix. The skin 
lesion was not a fistula, but simply a hair follicle infection (Fig. 3). A roentgenogram 
showed considerable decalcification of the bone in the area of the right central and lateral 
incisors, and the cuspids (Fig. 4). I considered the bone picture to be one of hyperemic 
decalcification due to the proximity of the bone to the inflammatory lesion in the skin. Under 
penicillin therapy the sore on the chin quickly healed and a roentgenogram taken six weeks 
later showed complete recalcification (Fig. 5). 

That hyperemic softening of bone from an adjacent inflammatory focus 
sufficient for the loosening of an attached ligament and resulting in subluxation 
of a joint has been recorded in cases observed by Greig’ and Watson-Jones.? In 
the cases reported by these two authors, the bone involved was the atlas and the 
infective focus was either tonsillar or postpharyngeal. 

Coming into our own field, I have been struck with the frequency of in- 
stances of middle ear disease or nasopharyngeal disease in relationship to sub- 
luxation of the mandible. While enough eases have not been examined with 
this viewpoint, I should like to eall attention to its possibility, theoretically at 
least. The glenoid fossa is not too far away from either the tympanic membrane 
or the Eustachian tube to be influenced by an inflammatory focus in these struc- 
tures. Nasopharyngeal disease is very common, so that a eustachitis influencing 
the bone of the glenoid fossa is a reasonable thought. With the softening of 
the bone of the fossa, the capsular ligament becomes somewhat detached impair- 
ing the anchorage of the condyle of the mandible to the fossa. This detachment 
may be more real than apparent and, if nothing occurs to exert undue force on 
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the joint during the active hyperemic stage, all will remain well and unnoticed. 
However, if during the hyperemic stage the patient yawns widely or opens 
the mouth in hearty laughter, the ligament may become markedly detached and 


This is the lesion on the chin that was mistaken for a fistulous tract leading to a sup- 
posed osteitis. It is due to an infected hair follicle. 


Fig. 4. Fig. 5. 
nF +e 4.—Hyperemic decalcification of the bone adjacent to the inflammatory focus shown 
ig. 3. 


Fig. 5.—Roentgenogram taken six weeks after the one shown in Fig. 4. There is ap- 
parently complete remineralization of the area. 


an irreparable subluxation may ensue. Occlusal imbalance may contribute to 
the loosening of the ligament during the hyperemic period. Subluxation of the 
mandible is not a ligamentous disease, but an osseous one. 
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The following is a history in point. 


The patient was a married middle-aged woman who complained of left temporo-mandil 
ular derangement. There was a marked subluxation of the joint, as can be seen from the 
roentgenograms (Figs. 6 and 7). She recently had had an acute otitis media and, as nearly; 
as she could be definite, the derangement of the joint followed closely upon this condition 


Fig. 6. 


Fig. 7. 


Fig. 6.—Subluxation of the mandible. Closed position. 


Fig. 7.—Subluxation of the mandible. Open position. The condyle is completely out of 
the fossa and riding well over the eminence. 
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Her mouth was in a state of disrepair and she was wearing a rather abominable prosthesis 
in the lower jaw. The train of events may be reasoned as follows: acute otitis media followed 
by hyperemic decalcification of the glenoid fossa, detachment of the capsular ligament from 
the tened bone with instability of anchorage. The trigger mechanism that brought on the 


manifestation of subluxation was the severe occlusal disharmony. 


Summary 
\rthopedie surgeons and pathologists interested in bone disease have long 
known that bone in the vicinity of a hyperemic focus may become decalcified. 
This is known as hyperemic decalcification. To my knowledge this entity has 
never been diseussed in dental literature. 
Several eases illustrating this phenomenon in clinical oral pathology have 
cited. 
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Professional News Items 


American Academy of Dental Medicine Announces Annual Meeting 


Diagnosis and Treatment Planning will be the theme of the Eighth Annual Meeting 
to be held at the Penn Sherwood Hotel in Philadelphia, Pa., on Friday, Saturday, and 
Sunday, May 14, 15, and 16, 1954. All members and interested dentists and physicians are 
cordially invited. Programs and reservations are available through the office of the National 
Secretary, Dr. William M. Greenhut, 124 East 84th St., New York 28, N. Y. 


University of California 


The Extension Division of the University of California at Los Angeles announces 
an eight-week refresher course in dentistry starting in April, 1954. This course will in- 
clude lectures in fifteen subjects and clinical and laboratory procedures involved in 
operative. dentistry, crown and bridge, and prosthetics. Didactic lectures in the follow- 


ing subjects will be given: 


Anatomy, anesthesia, biochemistry, chemistry (both organic and inorganic), 
crown and bridgework, dental materials, histology, materia medica, metallurgy, 
operative dentistry, orthodontia, oral diagnosis, oral surgery, pathology (general 
and oral), pedodontia, prostheties, physiology, roentgenology, and therapeutics. 


More than one-half the time will be devoted to laboratory techniques and clinical proce- 
dures with patients. 

For further details write to J. Eugene Ziegler, D.D.S., Head, Dental Extension, 
815 South Hill St., Room 211, Los Angeles 14, Calif. 


University of Pennsylvania 
March 29 to April 3, 1954 


P.G. 18(53-4) Oral Surgery and Anesthesia by Thomas M. Meloy, D.D.S., M.Se. (Dent.) 
and Associates. 

The objective of this course is to present to the general practitioner all the clinical 
phases of dental surgery including exodontics, as employed in routine surgical and 
operative practice. The various methods of anesthesia will be demonstrated. 

The lectures and clinical demonstrations will include diagnosis, the interpretation of 
roentgenograms, the pre- and postoperative management of surgical cases, alveolectomy, 
root resection, the surgery associated with immediate denture insertion, oral tumors, 
surgical infections associated with the teeth and jawbones, the techniques of tooth removal, 
including impactions and antral involvement. Emphasis will be placed on the practical 
application of the material presented. 

Fee, $150.00. Enrollment limit, 12. 
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Abstracts 
of Current Literature 


ORAL SURGERY 


The Surgical Treatment of Cancer of the Tongue. William J. MacFee. New York J. 
Med, 53: 163, Jan. 15, 1953. 


‘Carcinoma of the tongue has long been considered a disease of males, the per- 
centage being from 80 to 90, in contrast to an average percentage of 10 to 20 in females. 
However, it has been said that cancer of the tongue is beginning to increase among women. 
Nobody yet knows the cause of cancer, but tobacco, ill-fitting dentures, carious teeth, and 
excessive use of alcohol are thought to be irritating agents which may superinduce cancer. 
Reports from South India, where the natives hold a quid of tobacco, lime, and betel leaf 
in the mouth, show frequent cancer incidence, Syphilis, diabetes, glossitis, and leucoplakia 
may well be prodromal to cancer. Vitamin deficiency, especially of B-complex, is responsi- 
ble for many cancerous conditions. Deficiencies of minerals, such as iron and copper, are 


339 











340 ABSTRACTS OF CURRENT LITERATURE 


noteworthy. Dentists are now doing well in suspecting cancer in the mouth and are re- 
ferring patients to their physicians. Manifestations are limitations in protrusion of the 
tongue, stiffness, speech awkwardness, excessive salivation, and absence of mercurial treat- 
ment, all of which are to be recorded in a patient’s history. Tongue appearance is impor 
tant, e.g., ‘frosty tongue,’ induration of palpation, leucoplakia, or other abnormalities, 
Since few physicians examine the base of the tongue and larynx with a mirror, cancer 
may obtain a good start before being recognized. The anterior two-thirds of the tongue, 
the posterior third of the dorsum, the inferior basal region, and the tongue tip, in that 
order, are the common loci. Treatment which was formerly largely surgical has been 
replaced partially by radiation. At present surgery is preferred by many physicians, al- 
though the implantation of radium seeds is still being done. Apart from all other con- 
siderations, early diagnosis is paramount.’’ 


The Treatment of Sialolithiasis and Its Source as Focus of Infection. (Zur Behandlung 
von Steinerkrankungen der Glandula Submaxilaris, auch als Quelle von Herdinfek- 
tionen.) Ernst Miiller. Ztschr. Hals- Nasen- u. Ohrenh, 2: 305, 1951. 


Kindler has demonstrated that rheumatic conditions can be caused or aggra- 
vated by chronic sialoadenitis, abscess of the salivary glands, and retention of salivary 
stones. The author describes a case to prove these findings, The patient, a 48-year-old 
woman, had been operated upon for the removal of a submaxillary stone. Two months 
later she had cardiac complaints, dizziness, dyspnea, swelling of the legs, and a rise in 
temperature. The electrocardiogram disclosed damage of the cardiac muscle. At this 
time the patient also had an inflammatory condition of the submaxillary gland at the site 
of the operation, Since no other infectious foci could be found the gland was excised. 
Pathologic examination showed expansion of the excretory ducts and a nonspecific inflam- 
mation extending into the parenchyma. After a short inflammatory condition at the opera- 
tive site the patient promptly improved. E. P.S. 


PERIODONTIA 


The Parodontium of the Female Under the Influence of Specific Sex Hormones, (Das 
weibliche Parodont unter dem Einfluss geschlechtsspezifischer Hormone.) H. RB. 
Miihlemann. Stoma 5: 3, 1952. 


The author reviews the literature dealing with the relation of hormonal disturbances 
on the parodontium, He describes changes occurring during the menstrual cycle, during 
menopause, and during pregnancy. 

Specific pregnancy gingivitis he finds is due to a long-continued estrogen influence 
of high concentration. The collagen prematrix of the parodontium is loosened, increasing 
the mobility of the tooth. This is associated with vascular proliferations. The action is 
not arrested by progesterone, which seems to be of secondary importance. H. R. M. 
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Operative Oral Surgery 
SURGICAL CORRECTION OF AN ANTERIOR OPEN-BITE 


Report of a Case 


JosepH C, Tam, D.D.S., M.S.D., MINNEAPOLIS, MINN. 


A HEALTHY white man, A. H., aged 19, complaining of an anterior open- 
bite, presented himself at the School of Dentistry on March 13, 1952. 


History.—This tall athletic patient believed that his anterior open-bite 
developed during childhood as a result of a thumb-sucking habit. He could 
not reeall having had a habit of thrusting his tongue between his anterior teeth 
of any other abnormal tongue habits. There was no history of a fractured 
maxilla, or mandible, or rickets. Further inquiry revealed that he was not 


a mouth breather. 


Examination.—His profile appeared good although a slight protrusion 
was evident. His lips were kept together by virtue of habit. Intraorally, 
his maxilla and mandible appeared to be fully developed. The upper right 
cuspid was in a slightly retruded position. The lower right cuspid, peg-shaped, 
was the only tooth anomaly evident. The open-bite extended from the right 
first molar to the left second premolar. On the right side, the mesiobuccal 
cusp of the lower right first molar was in contact with the distolingual cusp 
of the upper right first molar. The upper and lower left second premolar 
buccal eusps were in contact. The space between the incisal edges of the 
upper and lower anterior teeth was about 5 mm., with the teeth in centric 
occlusion (Fig. 1). The patient’s tongue filled the floor of the mouth and 
was positioned in the aforementioned space, when the jaws were in rest posi- 
tion. The inelination of the anterior teeth appeared to be normal. 


Laboratory Data.—Consultations with the various divisions of the School 
of Dentistry unanimously coneurred that surgical correction of the anterior 
open-bite to be followed by restorations on teeth, crown and bridge restora- 
tions, and orthodontics was the treatment of choice. Cephalometric radio- 
graphic appraisal on comparative analysis with Downs and Wylie’s measure- 
ments substantiated the clinical impression that the development of the maxilla 
and mandible was within normal range (Fig. 2). From this study, it was 
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Fig. 2.—Preoperative cephalometric radiograph with jaws in centric position. 





Fig. 1.—Anterior open-bite extends from the right first molar to the left second premolar. 
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cluded that the open-bite was not a result of underdevelopment of the 
naxilla, or of the ramus; but a result of a slight downward deformation 
the anterior mandibular segment and emphasized by the partial underde- 
velopment of the alveolar process at the upper right cuspid area. It was also 
tulated at this time that the open-bite was either the result of a tongue 
habit or the result of an unusually large tongue. 

The amount of bone to be removed in the Y-shaped ostectomy was de- 
termined by cephalometric measurements and by trial sectioning of the mandib- 
ulur plaster easts mounted in centric relation with the maxillary cast in a Hanow 
ariiculator. Though the site of choice for an ostectomy is distal of the sec- 
ond premolar, in order to avoid injury to the mental nerve it was resolved 
that the lower right first premolar was the tooth to be sacrificed. This de- 
cision was essentially based on the knowledge that the lower right cuspid was 
pey-shaped, a space of about 2 mm. existed between the lower right cuspid 
and premolar, and the upper right. cuspid was slightly retruded. It was, 
therefore, reasoned that reconstructive crown and bridge treatment follow- 
ing surgery in that particular area would improve both the esthetic and 


functional oeelusion. 


Treatment and Course.—The patient was premedicated 300,000 units of 
penicillin the day before surgery. The medication was continued thereafter 
through the fifth postoperative day, during both the first and second opera- 
tion. Prior to the first operation, selective grinding of the teeth was done to 
insure proper occlusion with their antagonists during the second operation. 
In addition, the pontie was removed from the bridge extending from the lower 
left first premolar to the second molar. 

A thorough physical examination on April 30, 1952, revealed that he was 
a healthy individual. All laboratory tests were normal. His urine had a 
specific gravity of 1.005, reaction of six, albumin, sugar, and acetone of zero. 
His white blood count was 8,250 per cubic millimeter of blood. The differ- 
ential leukocyte count was neutrophiles of 73 per cent, lymphocytes of 23 per 
cent, monocytes of 4 per cent, basophile and eosinophile of zero per cent. His 
hemoglobin determination was 14 Gm. per 100 ¢.c. of blood, bleeding time 
was two minutes, thirty seconds, and the clotting time was two minutes. The 
photofluorogram report of the lungs, pleura, diaphragm, mediastinum, aorta, 
and heart was negative. 

The correction of the anterior open-bite using a Y-shaped ostectomy was 
done in two operations. The two-stage surgical technique as suggested by 
Dingman was used.!' The first operation was done at the School of Dentistry 
on April 22, 1952. The patient was premedicated with penicillin as previously 
mentioned, pentobarbital sodium, 1144 gr., and acetylsalicylic acid, 10 gr., 
one-half hour before surgery. Both the inferior alveolar, lingual, and long 
buecal nerves were anesthetized by the usual dental technique with 2 per cent 
Monoeaine containing 1:50,000 units of epinephrine. The lower right first 
premolar was extracted intact. An incision mesial to the lower right cuspid 
extending vertically from the gingival papilla to the depth of the labial sul- 
cus was made with a No. 15 sealpel blade. The incision was continued mesial 
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to the lower right cuspid along the buccal gingival papillae distally to the 
lower right second premolar. The buccal mucoperiosteal flap was elevate: 
with a No. 7 spatula. The lingual mucoperiosteal flap was freed from th: 
lingual cortical plate in the area just mentioned with a shoveling motion. 
This was done to avoid traumatization of the lingual mucosa by the revolving 
burr during the ostectomy process. A vertical cut through the lower right 
first premolar socket buccolingually down to the inferior alveolar canal was 
made with a No. 560 surgical crosseut fissure burr. Below the inferior alveo- 
lar canal, this cut was executed only through the buccal and lingual cortical 
plates to permit ready identification at the second operation and to avoid 
injury to the inferior alveolar nerve. An intermittent stream of sterile saline 
solution was employed to keep the bone from becoming overheated and to 
cleanse the burr. The V portion of the Y-shaped cut was finally accomplished 
with a No. 10 blunt-nosed rongeur to the desired width as predetermined. The 
primary closure of the wound was easily accomplished without tension to the 
mucoperiosteal flap with interrupted 000 silk sutures. 

The V portion of the Y-shaped ostectomy in the lower left first molar area 
was managed in a similar manner as the right side. The patient was dis- 
missed with postoperative sedatives and instructions. The sutures were re- 
moved on the sixth postoperative day and the edges of the wounds were in 
apposition. 

Although we knew that it would take four to six weeks after the first 
operation for the wound to heal entirely over the ridge, especially on the 
right side, we decided to risk the chance that the wound would not be com- 
pounded intraorally during the course of the second operation. However, 
the danger of infection from a compounded intraoral wound, should it oceur, 
we felt would be obviated by the penicillin. Therefore, eight days after the 
first operation and after a thorough physical examination, the patient was 
admitted into the University of Minnesota Hospitals on April 30 for the second 
operation. That evening, the maxillary Risdon arch of twenty-four gauge stain- 
less steel wire was securely lashed with twenty-six gauge stainless steel wire to 
all the teeth. The mandibular Risdon arch was loosely lashed into position. Rou- 
tine preoperative orders and penicillin as previously described were requested. 
The morning of surgery, the patient was premedicated with pentobarbital 
sodium, 114 gr. one hour before surgery, and morphine sulfate, 4 gr., and 
scopolamine, 1/120 gr. one-half hour before surgery. 

Just before preparing the extraoral operative site, the oral cavity was 
cleansed with tincture of Metaphen and washed with aqueous Zephiran. Both 
the inferior alveolar, lingual, and long buccal nerves were anesthetized with 
an anesthetic solution containing 2 per cent Novoeain, 0.15 per cent Ponto- 
eaine, and 1:10,000 units of Cobefrin by the usual dental technique. The op- 
erative cutaneous site bilaterally was prepared by serubbing with Phisohex 
first and subsequently washed with aqueous Zephiran. Inasmuch as the 
mental and auriculotemporal cutaneous branches of the mandibular nerve 
had already been anesthetized, only the great auricular and transverse cu- 
taneous branches of the second and third cervical nerves needed to be an- 
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est ietized by infiltration with 2 per cent procaine containing 1:50,000 units 
of -pinephrine. This infiltration process was carried out bilaterally along the 
interior border of the mandible. The extraoral operative site was segregated 
from the oral cavity by a sterile three-quarter sheet sutured bilaterally along 
the inferior border of the mandible and held in suspension by two intravenous 
sta ds. The three-quarter sheet not only maintained a sterile operative field 
bu’ also permitted the patient to breathe freely without becoming smoldered 
an uneomfortable. An incision about 1 em. below the left inferior border of 
the mandible and 3 em. long parallel to the body of the mandible was made 
at right angle of the skin to the subeutaneous tissues. The incision was made 
in ‘his area to avoid injury to the cervicofacial branch of the facial nerve 
innervating the lips. Injury of this nerve would result in a drooping of the 
lip on the affeeted side. By sharp and blunt dissection, the body of the mandi- 
ble was exposed. During this process, bleeders were clamped and tied. The 
external maxillary vessels were not seen. The patient was fortified subcu- 
taneously with morphine sulfate, 14% gr. By careful retraction medially and 
laterally, the intraoral bone cut established previously was identified and com- 
pleted inferiorly with a No. 560 surgical crosseut fissure burr under an inter- 
mittent stream of sterile saline solution in the following manner: The burr 
penetrated only through the thickness of the buccal and lingual cortical plates 
from their respective approach where it was assumed the inferior alveolar nerve 
laid. Below the inferior alveolar canal, the cut was made completely through 
the body of the mandible buccolingually. A chisel was inserted into the cut and 
the surgical fracture of the body of the mandible was completed with a twist- 
ing motion of the chisel. In this manner, the inferior alveolar vessels and nerve 
were left intact. 

The right side was accomplished in a similar manner. The mandibular 
fragments were reduced by trial tilting into apposition to obtain the best pos- 
sible occlusion of the teeth and consequently a triangular space occurred, as 
planned, at the inferior half of the body of the mandible. Great care was taken 
not to traumatize the inferior alveolar yessels and nerve between the anterior 
and posterior fragments as they were drawn out of the inferior alveolar canal 
during the tilting process. When the desired occlusion was obtained, the man- 
dibular Risdon arch was securely lashed to all the teeth and intermaxillary 
fixation with twenty-five gauge stainless steel wire was immediately instituted to 
counteract the geniohyoid, geniohyoglossus, mylohyoid, and digastric muscles. 
Upward displacement of the posterior fragments by contraction of the elevator 
muscles (temporal, masseter, and internal pterygoid) was offset by the lower 
posterior teeth occluding with those of the maxilla. An intraoral examination 
revealed that no hemorrhage existed and therefore it was assumed that the 
wounds were not compounded intraorally. The anterior and posterior mandib- 
ular fragments bilaterally were not secured at the inferior border of the 
mandible with direct bone wire fixation, for it was felt that bony union would 
result as long as the apposition of the bone fragments at the superior half of 
the mandible was maintained by intermaxillary wire fixation. The deep wounds 
were closed in layers with 000 catgut. The skin wounds were closed with inter- 
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rupted 0000 silk sutures. <A sterile petroleum jelly strip was placed on each 
wound over which washed fluffs were laid and a modified Barton’s pressure 
bandage was applied. 





Fig. 3.—Cephalometric radiograph with jaws in centric position taken on the fifth postoper- 
ative day. 


Postoperative sedatives pro re nata, 2 ¢.c. of Berocea-C intramuscularly in 
daily dosages, and a high protein liquid diet were ordered. On the first post- 
operative day, the patient complained that his lower lip felt numb and that the 
pressure bandage was too tight. The numbness of the lower lip was probably 
due to injury which occurred during reduction of the mandibular fragments 
and postoperative edema of the inferior alveolar nerves. Some of the sutures 
and the pressure bandage were removed on the third postoperative day. On 
the fourth postoperative day, the patient was discharged from the hospital with 
instructions on home care. The remaining sutures were removed and the 
cephalometric radiographs were taken on the fifth postoperative day (Fig. 3). 
The intermaxillary wire fixation was maintained until June 12, 1952, at which 
date the intermaxillary tie wires were removed. Finger manipulation of the 
mandible revealed the fragments to be slightly mobile, especially the right side. 
An answer, ‘‘The lip feels normal,’’ was given on inquiry. As a precautionary 
measure, the maxillary and mandibular Risdon arches were retained for an- 
other two weeks in the event that the mandible had to be stabilized by inter- 
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mxillary fixation. This was not found necessary and consequently the Risdon 
arehes were removed. Postoperative photographs revealed an improvement 
in the patient’s facial appearance (Figs. 4 and 5). There was a slight amount 





Fig. 4. Fig. 5. 


Fig. 4.—Postoperative photograph of patient. 
Fig. 5.—Postoperative profile photograph of patient. Note minimum of scar. 





Fig. 6.—Photograph showing surgically corrected occlusion taken one year after the operation. 


of relapse of his anterior occlusion when seen on July 25, 1952. Hence the pa- 
tient was referred to the respective divisions of dentistry for selective grinding 
of the teeth to correct any premature contact that may be present, and for 
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crown and bridge restorations to improve his occlusion. A return visit on: 
year later for cephalometric radiographs showed his corrected occlusion to }y 
unchanged as of July 25, 1952 (Fig. 6). 


Comments 


In view of the fact that the patient had only a slight amount of mandibula: 
protrusion, the Y-shaped ostectomy was the treatment of choice over the \ 
shaped ostectomy because only a slight amount of retrusion was necessary. 





—— 3/27/52 Preoperative 
---.- 5 Days Postoperative 
. 3Months Postoperative 


Fig. 7.—Series of cephalometric radiographs with jaws in centric position superimposed. 


The V-shaped ostectomy, on the other hand, was not selected because it would 
cause an undesirable amount of retrusion and lingual inclination of the lower 
anterior teeth. 

Inasmuch as it was the opinion of the Division of Orthodonties that the 
open-bite was the result of a tongue habit and the presence of an unusually 
large tongue, it was felt that recurrence of the open-bite was most likely to 
happen. Therefore, it was interesting to note that when two postoperative 
cephalometric radiographs taken on May 6, 1952, and June 25, 1953, were 
superimposed over the preoperative cephalometric radiograph one saw the fol- 
lowing facts: (1) the anterior mandibular segment had nearly returned to 
its preoperative position; (2) the lower anterior teeth had moved labially; (3) 
there was a reduction in the amount of overbite from that established surgically 
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ia. 7). All in all, the radiographic findings were favorable in that the man- 
le had assumed a position similar to that of the preoperative state, and the 
er anterior teeth had assumed a more ideal inclination. 

In conclusion, a further relapse seems remote. As to the cause of the 
ent mild relapse, one has to consider the following factors: (1) inadequate 
iod of intermaxillary fixation; (2) continuation of tongue habit uncon- 
uusly; (3) the size of the tongue as to the present space in the oral cavity ; 
a combination of two or three of the above factors. 
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TERRAMYCIN IN ORAL INFECTIONS 


FRANKLIN B. Jarre, B.S., D.D.S., ANp CHARLES H. Repisn, D.D.S., 
New York, N. Y. 


HIS is a report of a clinical study with Terramycin conducted in the dental 

clinic of the outpatient department of the Hospital for Joint Diseases, 
New York, N. Y. The study was instituted as an attempt to evaluate the effec- 
tiveness of this antibiotic in the treatment of oral infections commonly en- 
countered in which penicillin was the antibiotic of choice. Before this study, 
patients were given daily injections of 300,000 units of procaine penicillin G 
when indicated. 

Terramycin is bacteriostatic in action, rather than bactericidal. In this 
respect it-is inferior to penicillin in infections which respond to penicillin, 
such as endocarditis, in which a eure depends on the actual destruction of all 
bacteria. However, this does not mean that Terramycin cannot be used pro- 
phylactieally to suppress bacterial invasion of the blood stream before and 
after oral surgery. Its function in therapy, as a bacteriostatic agent, is to pre- 
vent numerical growth of bacteria, and spread of infection into adjacent areas. 
This allows the natural defense mechanisms to operate in overcoming the orig- 
inal forces of infection. 

In many cases Terramyein not only reduces the area of infection but 
apparently affects complete resolution without surgical intervention. It is 
felt that, since its action is only bacteriostatic, treatment should be continued 
for several days after patients become afebrile, and for two or three days 
postoperatively following surgical intervention. 

Terramycin has an advantage over penicillin in that it can be taken 
orally without loss of effectiveness. Allergy, sensitization, and drug fastness 
are not as common with Terramyein administered orally, as with penicillin. 
Terramycin is effective against a wider spectrum of both aerobic and anaerobic 
bacteria, including both Gram-positive and Gram-negative strains, spirochetes, 
and the rickettsiae. Pulaski’ states that 86 per cent of the strains that were 
resistant to penicillin were sensitive to Terramycin. This was found to be 
particularly true of staphylococeal infections found in oral cellulitis of the 
floor of the mouth.? 

Summary of the Literature 

An intensive study of recent literature on Terramycin therapy was con- 
ducted in an attempt to extract that portion which is of interest to the dental 
profession. The reports by dental and general surgeons include 110 eases of 


dental origin or interest. 
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f the eases reported, marked clinical improvement was observed in 
two ty-four to seventy-two hours, with the disappearance of the symptoms 
fdammation, a return to normal temperature levels, and a clinical improve- 
me: in the appearance of the patients. The dosage of Terramycin used in 


th ntal eases varied with the severity of the patient’s symptoms. It ranged 
tro’: 1.0 to 3.0 Gm. daily divided into equal fractions and given every four 
or hours. The majority of the cases had elevated temperatures, swelling of 
the ‘acial tissues, general malaise, and appeared to be acutely ill. For a classi- 
fica'ion of all dental cases from all reports, see Table I. 


[. Review or TYPE AND NUMBER OF ORAL SURGICAL CASES TREATED WITH TERRAMYCIN, 
SELECTED FROM PUBLISHED LITERATURE 











DESCRIPTION OF CASE l NUMBER OF CASES 
Ce tis of facial tissues of dental origin 84 
T atie injury to teeth and supporting structures (including two 5 
libular fractures ) 
Ludwig’s angina (cellulitis of floor of mouth)? 2 
Act n yeosis4# 2 
\ pyogenic parotitis* 1 
Pericoronitis (lower third molar teeth ) 9 
Ulcerative stomatitis (Vincent’s)6 2 





Of all the patients reported, about 10 per cent had mild side reactions. 
These were mainly slight nausea, diarrhea, and one or two cases of pruritis. 


At no time was it necessary to change to another antibiotic or to discontinue 
treatment. It has been found that side reactions can be minimized by taking 
food sueh as milk and erackers with fractional doses. Schoenback, Seeley, 


Hobby, P’an,® and others have shown that there is no central nervous system 
irritation or renal damage produced in laboratory animals. Pulaski’ reports 
that no change in blood picture or urinalysis could be detected in patients 
receiving this antibiotic. 

Of particular interest are the two cases of cervicofacial actinomycosis that 
were cured in fourteen days using the following regimen: 3 Gm. Terramycin 
for the first three days and 2 Gm. for the eleven days following. Both patients 
were incised and drained, with drainage ceasing after the fifth day. Two other 
eases of equal importance are those reported by Wright and associates? of 
diffuse cellulitis of the floor of the mouth (Ludwig’s angina). In these’ cases 
the dosage given was an average of 2 Gm.,daily in fractional doses of 500 mg. 
four times daily. Both resolved without surgical intervention in seven days. 
In all four of these eases the bacteria were resistant to large doses of penicillin. 

In the reports of treatment of pericoronal infection of lower third molar 
teeth, sufficient recession of symptoms was obtained with a daily dosage of 2 


(im., given fraetionally, to warrant extraction of the involved tooth with 
safety. Postoperative treatment with the antibiotic was continued with a re- 
duction to 1 Gm. daily for several days subsequent to extraction.® 7 


Report of Study 


During the eourse of our study, the daily dosage of Terramyein was 
varied with the severity of the local symptoms and apparent systemic involve- 
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TABLE II; RESULTS IN TWENTY-SIX PATIENTS Wi1TH ORAL SurGICAL INFECTIONS TREAT! 
WITH TERRAMYCIN. DATA INCOMPLETE IN 5 CASES, ALTHOUGH GOoD RESULTS REPORTED 
= TOTAL Poe 
AGE DAYS 
CASE | AND DURATION| DAILY OF SURGICAL RE- SIDE 
NO. | SEX DIAGNOSIS (DAYS) | DOSAGE |THERAPY| TREATMENT SULTS | ACTION 
me 17 Acute alveolar 3 1.0 Gm. 7 None Good Diarrhes 
M abscess after 7 
days 
2 42 Acute alveolar 3 1.5 Gm. 11 Ext* | 2 Exct None 
M abscess (3 days) 
1.0 Gm. 
(8 days) 
3 21 Acute alveolar 2 1.0 Gm. 9 Ext 6 Exe None 
abscess 
4 15 Acute alveolar 2 1.5 Gm. 9 Ext |7 Exe Slight 
M abscess (4 days) polyuri: 
1.0 Gm. 
(5 days) 
5 33 Acute alveolar 2 1.5 Gm. 5 Ext | 6,7 Exe None 
M abscess (4 days) 
1.0 Gm. 
(1 day) 
6 14 Acute alveolar 1 1.0 Gm. 10 Ext 6| Exe None 
M abscess (2 days) 
' 0.75 Gm, 
(8 days) 
7 37 Acute alveolar 3 1.0 Gm. 6 Ext 6,7 | Exe None 
M abscess 
8 20 Acute alveolar 14 1.5 Gm. 1 Ext [4,5 Exe None 
F abscess 
9 36 =Acute alveolar 1 1.5 Gm. 7 Incision, Exe None I 
F abscess (4 days) drainage 
1.0 Gm. | 
(3 days) 9 
10 48 Acute alveolar 3 1.0 Gm. 3 Ext |5 Exe None y 
M abscess C 
11 11 Acute alveolar 1 0.75 Gm. 1 Ext 6| Good None e 
F abscess 
12 30 =6©Acute alveolar 3 1.0 Gm. 6 Ext |2 Exe None 
F abscess via ( 
13 64 Acute alveolar 4 1.0 Gm. 8 Ext {1,2,3 Exe None 
M abscess n 
14 34 Acute alveolar 5 1.0 Gm. + Ext | 6,7 Exe None 0 
F abscess t 
15 10 ~=Fractured labial 1 0.6 Gm. 4 Débridement; Exe None 
M bone; de- teeth brought 
pressed in- down, sutured 
cisors, upper n 
16 22 ~—sw Pericoronitis 14 Paste ap- 1 Removed flap Exe None @ 
plied of excess | 
topi- tissue W 
eally e 
17 25  =Pericoronitis 14 Paste ap- 1 None Exe None 
M plied t 
topi- st 
cally f 
18 12 + Pericoronitis 7 1.0 Gm. 3 None Exe None ( 
F 
Di 
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TABLE II—ConrT’p 




















TOTAL 
AGE DAYS 
AND DURATION| DAILY OF SURGICAL RE- SIDE 
SEX DIAGNOSIS (DAYS) DOSAGE | THERAPY TREATMENT SULTS | ACTIONS 
33  +Postoperative 1 Troches 3 2 None Good None 
F gingival times 
traumatic daily 
26 Postoperative 5 1.0 Gm. 2 None Exe None 
F traumatic 
osteitis and 
swelling 
33 Postoperative 1 1.5 Gm. 7 None Exe None 
F traumatic (3 days) 
osteitis and 1.0 Gm, 
swelling (4 days) 
20 + Postoperative 6 1.0 Gm. 4 None Exe None 
F swelling, in- 
fection 
6 Infectious 3 1.0 Gm. 4 None Exe None 
M stomatitis 
24 Infectious 5 0.5 Gm. 8 None Exe None 
M stomatitis 
21 ~Loealized 3 Troches 4 3 Scaling Good None 
M ulcerative times 
gingivitis daily 
39 Edema, hema- 2 1.5 Gm. 2 None Good None 
F toma, from 
blow on up- 
per lip 
Data incomplete in five cases, although good results are reported. 
*Ext. = extraction. 
+Exc. = excellent. 


ment. The first four or five acutely ill adults received 250 mg. every four 
hours around the clock. However, in later eases the dosage was reduced to 
250 mg. every six hours. For children the dosage varied from 0.5 to 1.0 Gm. 
daily, depending on the weight of the child. The oral suspension was found 
easy to administer and was readily acceptable to them. 

For loeal use, troches containing 15 mg. of Terramycin were prescribed 
(one troche three times daily). When the Terramycin paste was used (30 
mg. per gram) it was found effective in the reduction of pericoronal infections 
of lower third molar teeth. This was accomplished without systemic medica- 
tion in two cases. 

All patients were given explicit instructions for home care during treat- 
ment. These ineluded hot saline rinses every hour, and, as needed, sedation 
consisting of aspirin, capsules APC, or codeine (1% gr.). A bland soft diet 
was recommended, and a large intake of water urged; milk was advised with 
every dose taken between meals. It was believed that milk would help reduce 
the gastrie side reactions reported by other observers. Patients were in- 
structed to report immediately any complications, such as nausea or diarrhea, 
for purposes of this evaluation. 

Surgical treatment was instituted judiciously. This was done as soon as 
patients had become afebrile, the infection had become localized, and the swell- 
ing had been reduced markedly. In most cases Terramycin was continued 
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for several days after surgical treatment, but in reduced doses. This helped 
to reduce postoperative symptoms of traumatic osteitis and the swelling of so't 
tissues in the operative area. 

Comment 

We have added a report of thirty-one cases treated with Terramycin, ‘o 
the already published literature. The results were consistently good and ave 
similar to those reported by other authors. The combined studies indicate that 
Terramycin is a useful alternate for penicillin in the treatment of oral infec- 
tions. Where patients are allergic or sensitive to penicillin, or where the dental 
surgeon is confronted with an acute infection that does not respond to peni- 
cillin, he can safely use Terramycin with an 80 to 90 per cent assurance that 
the antibiotic will be effective. This therapy has not eliminated the need for 
surgical treatment, but is a specific ancillary treatment, which in many eases 
effects resolution without surgery. 

In this study of thirty-one cases, Terramycin was used successfully as an 
alternate antibiotic. As demonstrated by Table II, our results were uniformly 
good, with some patients showing a dramatic response to treatment. In many 
eases clinical improvement was observed in twenty-four to seventy-two hours, 
indicated by a return to normal temperature, reduction of inflammation, and 
so forth. 

Treatment time averaged four to seven days, during which time about 
7 Gm. of Terramycin was given to each patient. This dosage was appreciably 
lower than that recommended and used in reports of similar cases. The results 
obtained with these smaller doses were encouraging, and would seem to indicate 
that ambulatory patients with oral infections do not require more than 1 to 
1.5 Gm. daily. Side reactions were minimal. In only one case was treat- 
ment discontinued because of a side reaction and in that case the patient had 
improved sufficiently that no change to other treatment was indicated. 
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Oral Medicine 


THE ALARM REACTION, THE GENERAL ADAPTATION 
SYNDROME, AND THE ROLE OF STRESS AND OF THE 
ADAPTIVE HORMONES IN DENTAL MEDICINE 


HANS Setyeg, M.D., Pu.D., D.Sc., F.R.S.(C.), MonTrREAL, CANADA 


I1E ‘‘stress coneept,’’ as formulated in my earlier writings, has shown 
jee to be applicable to many problems of dental medicine, and hence 
it is with pleasure that I accepted the kind invitation of The American Insti- 
tute of Dental Medicine to outline it before you. 

Unfortunately, as it happens with most new concepts in medicine, the 
formulation of novel ideas necessitated the introduction of new terms, which 
should be clearly defined at the outset. Let me, therefore, first place before 
you a glossary of technical terms and abbreviations, which may act as a handy 
reference in following my lectures, (See Glossary of Technical Terms ap- 
pended. ) 

It is always easiest to enter into the spirit of a new concept by following 
its development historically. Hence, I shall do so now, basing my remarks 
upon the introduction to my ‘‘Second Annual Report on Stress.’’!* 


Precursors of the Stress Concept.—Ever since man used the word 
‘disease’? he had some, at least subconscious, inkling of the stress concept. 
The very facet that a single term can be used to denote a great variety of 
individual maladies clearly indicates that they have something in common. 
They possess, as we would now say, some nonspecific features which permit to 
distinguish disease from the condition of health. Yet, precisely because these 
manifestations are not characteristic of any one disease, they do not help in 
making a differential diagnosis. 

These nonspecific features of disease have received little attention in com- 
parison with the specifie ones, because, unlike the latter, they do not help to 
recognize the ‘‘eliciting pathogen’’ or lend themselves to any effective type 
of specific therapy. 

Nevertheless, several early investigators have attempted to elucidate 
the mechanisms involved in such nonspecific reactions. Sinee our knowledge 
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Since this paper was presented, the “Third Annual Report of Stress’™ has appeared ; 
Rad ag observations concerning stress, which were published in 1953, have received particular 
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of the nervous system antedates, by far, the development of modern endo- 
crinology, it is understandable that, among the two great integrating systenis 
of the body, the nervous and the hormonal system, the former was the first 
to be examined from this point of view. Ricker, Speransky, Reilly, Hoff, and 
many others have gathered important data concerning the role of the nervous 
system in such nonspecific reactions as fever, polymorphonuclear leukocytosis, 
inflammation, and so forth. In the domain of what may be called ‘‘ physiologic 
stress’? W. Cannon’s studies helped us to understand the part played by the 
sympathetic nervous system and its humoral effector substances. 

Again quite independently, a great deal of progress has been made in the 
study of pituitary and adrenocortical hormones by chemists, physiologists, and 
clinicians, too numerous to mention by name. 

All the knowledge acquired as a result of these early investigations was 
indispensable for the formulation of the stress concept, whose leading motive 
is one of unification. Numerous additional experiments had to be performed 
to show that the many nonspecific responses of individual target organs are 
closely integrated and actually represent part of a single biologie response, 
the general adaptation syndrome. Thus it became evident that this pattern 
of response plays an integral part in the most varied physiologic, pathologic, 
and pharmacologic reactions. 


The Concept of Stress.—By a series of experiments on animals it was 
demonstrated in 1936 that the organism responds in a stereotypical manner to 


a variety of widely different factors, such as: infections, intoxications, trauma, 
nervous strain, heat, cold, muscular fatigue, or x-irradiation. The specific 
actions of all these agents are quite different. Their only common feature is 
that they place the body in a state of general (systemic) stress. Hence, we 
concluded that the stereotypical response, which is superimposed upon all 


specific effects, represents the somatic manifestations of nonspecific ‘‘stress’’ 


itself. 

But what is nonspecific ‘‘stress’’? The term had long been used in physies 
to denote the interaction between a force and the resistance opposed to it. 
For instance, pressure and tension cause stress in inanimate matter. The non- 
specific response mentioned was thought to represent the biologie equivalent of 
such physical stress. The term has now been quite generally accepted in this 
sense not only in English, but, since attempts to translate ‘‘stress’’ led to much 
confusion, also in most other languages. 


The Concept of the G-A-S.—The most outstanding manifestations of this 
stress response were: adrenocortical enlargement with histologie signs of hy- 
peractivity, thymicolymphatic involution, with certain concomitant changes in 
the blood count (eosinopenia, lymphopenia, polynucleosis), and gastrointestinal 
ulcers, often accompanied by other manifestations of damage or ‘‘ shock.’’ 

We were struck by the fact that, while during this reaction all the organs 
of the body show involutional or degenerative changes, the adrenal cortex 
actually seems to flourish on stress. We suspected this adrenal response to 
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a useful part in a nonspecific adaptive reaction, which we visualized as 
‘all to arms’’ of the body’s defense forces and named the ‘‘alarm re- 


pla 


action. ~ ° 
Subsequent studies showed that the alarm reaction is but the first stage of 
ich more prolonged General Adaptation Syndrome (G-A-S). The latter 
con prises three distinet stages, namely : 

|. The alarm reaction (A-R), in whieh adaptation has not yet been 
act red. 

2. The stage of resistance (S-R), in which adaptation is optimal. 

. The stage of exhaustion (S-E), in which the acquired adaptation is 
lost again. 


The Mechanism of the G-A-S.—In order to elucidate the kinetics of this 
syndrome we proceeded as follows: 

Rats were adrenalectomized and then exposed to stressor agents. This 
showed us that in the absence of the adrenals stress can no longer cause 
thymicolymphatie involution or characteristic blood count changes. 

When adrenalectomized rats were treated with the impure cortical 
extracts available at that time, it became evident that thymicolymphatic 
involution and the typical blood count changes could be produced by adrenal 
hormones even in the absence of the adrenals. The latter, therefore, were 
considered to be indirect results of stress mediated by corticoids. 

Conversely, the gastrointestinal ulcers and other manifestations of pure 
damage or shock were actually more severe in adrenalectomized than in in- 
tact animals and could be lessened by treatment with cortical extracts. It 
was concluded that these lesions are not mediated through the adrenal; they 
are actually combated by an adequate adrenocortical response to stressor 
agents. 

But what stimulates adrenocortical function during stress? In 1937, we 
found that among many surgical interventions tried, only hypophysectomy 
prevents the adrenal response during the alarm reaction. Hence, we con- 
cluded that stress stimulates the cortex through an adrenocorticotrophie hor- 
mone, now known as ACTH.’ 

Then pure cortical steroids became available, thanks first of all to the 
classical investigation of Kendall and Reichstein. With these, we could show 
that administration of mineralocorticoids or M-C’s (such as desoxycorticoster- 
one) produces experimental replicas of the so-called hypertensive and inflam- 
matory ‘‘rheumatic’’ diseases, notably, nephrosclerosis, hypertension, vascular 
lesions (especially periarteritis nodosa and hyaline necrosis of arterioles),*> as 
well as arthritic changes resembling, in acute experiments, those of rheu- 
matie fever and, after chronic treatment, those of rheumatoid arthritis. Yet, 
even very high doses of mineralocorticoids did not induce any noteworthy 
thymicolymphatie or blood count changes. 

Significantly, exposure of animals to nonspecific stressor agents (e.g., 
cold) produced marked adrenocortical enlargement and organ changes very 
similar to those elicited by the administration of mineralocorticoids.’ 
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Glucocorticoids or G-C’s (such as cortisone), on the other hand, were 
highly potent in causing thymicolymphatic involution and in eliciting the char- 
acteristic blood count changes of the alarm reaction. They also tended to 
inhibit the hypertensive and rheumatie changes which can be elicited in an- 
imals by mineralocorticoids. Thus, in many respects, the two types of 
corticoid hormones antagonize each other.* ° 

The terms ‘‘glucocorticoids’’ and ‘‘mineralocorticoids’ 
salient metabolic actions of these substances; from a clinical point of view, 
however, their effects upon inflammation are perhaps of even greater interest. 
Since the glucocorticoids inhibit inflammation, while the minerglocorticoids 
enhance it, the G-C’s may appropriately be called ‘‘antiphlogistic corticoids”’ 
or ‘‘A-C’s’’ and the M-C’s ‘‘prophlogistic corticoids’’ or ‘‘P-C’s,’’ when they 
are discussed with reference to their effects upon inflammation. 


’ 


emphasize the 


Inflammatory granulomas, especially those produced in the vicinity of 
joints by the local application of irritants (e.g., formalin, mustard powder), 
as well as certain allergic reactions, are likewise aggravated by P-C’s and 
inhibited by A-C’s. Apparently, the response of the adrenal cortex is most 
important not only in defense against systemic stress (affecting the whole 
organism), but also in the manifold topical defense reactions which occur 
upon exposure to local stress (e.g., bacterial or chemical irritants, responses 
of a ‘‘shock organ’’ to an allergen).® 1° 


Certain crude anterior-pituitary extracts* ™' duplicate the previously men- 
tioned actions of P-C’s upon the cardiovascular system, the blood pressure, the 
connective tissue (inflammation), and the kidneys. The hypophyseal prepara- 
tions which we used were definitely corticotrophic, in that they enlarged the 
adrenal cortex, but they were particularly rich in the so-called ‘‘growth hor- 
mone’’ or somatotrophic hormone (STH). As soon as we were able to obtain 
purified ACTH, it became evident that the previously mentioned pathogenic 
actions of the crude anterior-pituitary preparations could not be due to their 
ACTH content, since even the highest tolerable doses of the latter hormone 
failed to duplicate their predominant P-C effects. On the other hand, over- 
dosage with pure STH caused cardiovascular and renal lesions, identical with 
those previously observed in animals treated with P-C’s. It was concluded 
that the previously mentioned actions of our crude anterior-pituitary prepara- 
tions were mainly due to their STH content. It remains to be seen to what ex- 
tent STH acts indirectly by stimulating the P-C production of the adrenal 
cortex, or directly by sensitizing the peripheral tissues to M-C’s. Preliminary 
observations suggest that both these mechanisms may be implicated,’? but 
this point is not yet settled. 

From the internist’s point of view, perhaps the most interesting role of 
STH in the Adaptation Syndrome is that it can effectively combat catabolism 
and susceptibility to infections, Animals heavily overdosed with ACTH or 
A-C’s tend to lose a great deal of weight. Eventually they die, almost al- 
ways as a result of generalized septicemia, caused by normally saprophytic 
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organisms. In rats the lung tissue appears to be singularly predisposed 
h infections, Under these conditions, adequate doses of STH prevent 
ss of body weight as well as the excessive microbial proliferation.** It 
is to be seen to what extent these actions of STH will prove to be of 
in the management of infections in man, but experiments on rats have 
alrealy demonstrated the great influence of these hormones upon resistance 
to the human type of tuberculosis. Normally the rat is virtually resistant to 
ulosis bacilli; it may be rendered sensitive by ACTH or A-C’s and this 
vity ean in turn be abolished by STH. 
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Conditioning of Hormone Actions.—As work along these lines progressed, 


it became inereasingly more obvious that the activity of the hormones pro- 
duce’ during stress depends largely upon a variety of ‘‘conditioning factors.”’ 
oth the produetion of the ‘‘adaptive hormones’’ and their effect upon in- 


dividual target organs proved to be greatly influenced by heredity, age, pre- 
vious exposure to stress, the nutritional state, ete. Thus, for instance, the pro- 
duction of eorticotrophie hormone by the pituitary is enhanced by a high 
protein diet, while the action of M-C’s upon most target organs is augmented 
by excess sodium. 

Stress itself is perhaps the most effective and most common factor 
capable of conditioning the actions of adaptive hormones. Thus systemic 
stress augments the lympholytic, catabolic, and hyperglycemic actions of 
(-C’s, while the salient effect of the adaptive hormones, that of modifying the 
course of inflammation, naturally cannot manifest itself unless some topical 
stressor first elicited a phlogistic response. 

In the final analysis such factors could actually determine whether ex- 
posure to stressor agents would be met by a physiologic G-A-S or cause dis- 
eases of adaptation. Indeed, in the latter instance, these conditioning factors 
appear to be responsible for the selective breakdown of one or the other organ. 
We felt that differences in predisposition through such factors might explain 
why the same kind of stress can cause diverse types of ‘‘diseases of adapta- 
tion’’ in different individuals. 


The Concept of the Diseases of Adaptation.—F rom our experiments men- 
tioned, we coneluded that the pathogenicity of many systemic and local stressor 
agents depends largely upon the function of the hypophysis-adrenocortical 
system. The latter may either enhance or inhibit the body’s defense reactions 
against stressor agents. We think that derailments of this adaptive mechanism 
are the principal factors in the production of certain maladies which we consider, 
therefore, to be essentially Diseases of Adaptation. 

Among the derailments of the G-A-S which may cause disease, the follow- 
ing are particularly important : 

|. An absolute excess or deficiency in the amount of corticoids and STH 
produced during stress. 

2. An absolute excess or deficiency in the amount of corticoids and STH 
retained (or ‘‘fixed’’) by their peripheral target organs during stress. 
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3. A disproportion in the relative secretion (or fixation) during stress, of 
ACTH and A-C’s, on the one hand, and of STH and P-C’s, on the other. 

4. Production by a stress of metabolic derangements, which abnormally 
alter the target organ’s response to STH, ACTH, or corticoids (through the 
phenomenon of ‘‘conditioning’’). 

5. Finally, we must not forget that, although the hypophysis-adrenal 
mechanism plays a prominent role in the G-A-S, other organs which participate 
in the latter (e.g., nervous system, liver, kidney) may also respond abnormally 
and become the cause of disease during adaptation to stress. 


Summary 


To summarize we might say that all agents which act upon the body or 
any of its parts exert dual effects: 


1, Specific actions, with which we are not concerned in this study, except 
in so far as they modify the nonspecific actions of the same agents. 


TARGE AREA 





STRESSOR 


Fig. 1. (After Selye.*°) 


2. Nonspecific or stressor effects, whose principal pathways (as far as we 
know them today) are illustrated in Fig. 1. 

The stressor acts upon the target (the body or some part of it) directly 
(thick arrow) and indirectly through the pituitary and adrenal. 

Through some unknown pathway (labeled by a question mark), a stimulus 
travels from the directly injured target area to the anterior pituitary. It notifies 
the latter that a condition of stress exists and thus induces it to discharge ACTH. 

It is quite possible that this ‘‘first mediator’’ of hormonal defense is not 
always the same. In some instances, it may be an adrenaline discharge, in 








m 
al 
iv 
ne 
tl 


vi 
in 
al: 
th 


uw 


im 
po 
wi 
in 

na 
sez 
ow 
the 
rec 











ROLE OF STRESS AND ADAPTIVE HORMONES IN DENTAL MEDICINE 361 


othe:s a liberation of histamine-like toxie tissue metabolites, a nervous im- 
puls’. or even a sudden deficiency in some vitally important body constituent 
suc’, as glueose or an enzyme). 

CTH stimulates the adrenal cortex to discharge corticoids. Some of these, 
ophlogistic corticoids (P-C), stimulate the proliferative ability and re- 
activ ty of connective tissue; they enhance the ‘‘inflammatory potential.’’ 
Thus. they help to put up a strong barricade of connective tissue through 
the body is protected against further invasion by the pathogenic stressor 


the 


whi 
agel 
owever, under ordinary conditions, ACTH stimulates the adrenal much 
effectively to secrete antiphlogistic corticoids (A-C). These inhibit the 

of the body to put up granulomatous barricades in the path of the 
invader; in faet, they tend to cause involution of connective tissue with a pro- 
nounced depression of the inflammatory potential. Thus they open the way to 
the spreading of infection. 

\s far as we know, ACTH always stimulates the adrenal to produce the 
various eorticoids in the same proportion and always with a great predom- 
inance of A-C’s. However, the somatotrophic hormone (STH) of the pituitary 
also inereases the inflammatory potential of connective tissue, somewhat as 
the P-C’s do; henee, it sensitizes the target area to the actions of the latter. 

It is possible that the hypophysis also secretes some special corticotrophin 
which induees the adrenal to elaborate predominantly P-C’s; indeed, STH it- 
self may possess such effects, but this has not yet been proved. In any event, 
if ACTH were the only corticotrophin, the actions of the corticoids produced 
under its influence ean be vastly different, depending upon ‘‘conditioning 
factors’? (such as STH), which specifically sensitize the target area for one 
or the other type of eorticoid action. Actually, conditioning factors could 
even alter the response to ACTH of the adrenal cortex itself, so that its cells 
would produce more A-C’s or P-C’s. Thus, during stress, one or the other 
type of effect can predominate. 

The fundamental reaction pattern to topical stressors is ‘‘inflammation,’’ 
to systemic stressors, the ‘‘G-A-S.’’ Various combinations of these two basic 


mol 


abili 


responses constitute the essence of most diseases. 


The Stress Concept, as Applied to Dental Medicine 


The outline just given undoubtedly has already suggested to you many 
implications of the stress problems in the field of dental medicine. The im- 
portant actions of stress and of the adaptive hormones upon the processes of 
wound healing and inflammation are, of course, the first which come to mind 
in this condition. As specialists in the field of dental medicine, you are 
naturally in a better condition to assess the clinical implications of these re- 
searches than Iam. Let me, however, by way of an example, give you a brief 
outline here of certain experiments on the effect of cortisone and STH upon 
the development of a nomalike condition in the rat, which I have described 
recently in this JOURNAL," 
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In the course of our experiments concerning the effect of hormones upon 
the development of ‘‘topical irritation arthritis’’ in the rat,” it sometimes 
happened that the animals began to gnaw their joints when these became 
swollen and painful. In order to prevent this, we clipped off the tips of their 
lower incisor teeth. This is a standard procedure in our laboratories, when- 
ever it is necessary to prevent rodents from attacking bandages or open 
wounds. As long as the animals receive granulated food, it is well tolerated 
and has never led to any complications in the past. In one recent experi- 
ment, however, in which rats so treated were given subcutaneous injections of 
cortisone, an extensive and progressive gangrenous stomatitis developed. 
This eventually led to perforation of the floor of the mouth after progressively 
destroying the gingivae around the shortened incisors, the lip, and the mus- 
cles attached to the mandibular bone. 

In the course of the past two years, this condition has been observed 
several times, but always only in rats whose lower incisors had been trimmed 
and who at the same time received cortisone. Neither of these two factors 
alone ever produced such changes. 

Quite independently of these observations, it had also been noted in our 
Institute that most of the effects of cortisone are inhibited by the so-called 
‘‘growth hormone’’ or somatotrophic hormone (STH). This mutual antag- 
onism was evident with respect to growth, thymicolymphatie tissue develop- 
ment, and so forth; it was particularly striking regarding the effects upon 
inflammation and wound healing of the two hormones just mentioned.’ ® * 

In view of these facts, we deemed it of interest to design a special experi- 
ment in order to establish the effect of cortisone and STH, alone and in com- 
bination, upon the resistance of the buccal mucosa. Experimental studies of 
this type impressed us as all the more important since Wallner, Thompson, 
and Lichtenstein’® had recently shown that ACTH (which acts as an anti- 
phlogistic hormone, like cortisone) aggravates tuberculous exuleceration of the 
hard palate in man. 

In summary, in experiments on rats, the buccal mucosa was exposed to 
excessive mechanical injury by clipping of the lower incisors, and thus foreing 
the animals to chew with their gingiva. Under these conditions, the region 
of the gingivae used for mastication is subject to exuleceration. Normally this 
predisposition to tissue damage does not actually cause any serious local dam- 
age, If, however, the animal is pretreated with cortisone, a nomalike pro- 
gressive and destructive stomatitis develops. This can eventually destroy 
the lower lip and the floor of the buceal eavity. 

The increase in tissue susceptibility to mechanical insults, thus caused 
by cortisone, can be abolished by simultaneous treatment with STH. 


Outlook 


During the past year, perhaps the most important contribution to our 
understanding of stress and of the adaptive hormones was the growing realiza- 
tion of the limitations of ACTH and A-C therapy. When ACTH and cortisone 
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Fig. 2.—A, Normal aspect of lips and gums in a rat whose lower incisors had been re- 
peatedly clipped to prevent their use for mastication. This animal had been treated simul- 
taneously with STH and cortisone, but it does not differ appreciably from untreated controls. 
B, Pronounced necrotizing ulcer destroying most of the lower lip and part of the gums in a 
rat whose lower incisors had been repeatedly clipped. It received cortisone in the same dose 
is the animal shown in A, but was not protected by STH. Note that, although at the time 
the photograph was taken the lower incisors had again partly regenerated, the ulcer continues 
to spread. It has also loosened the symphysis of the mandible, so that the two lower incisors 


widely separated. C, Histologic aspect of a sagittal section through the lower lip of a 
rat from the group receiving cortisone and STH simultaneously. Note essentially normal 
structures of skin (top) and mucosa (bottom). Only a slight sclerosis of connective tissue is 
visible under the stratified squamous epithelium of the oral mucosa; presumably a defense re- 
ction against the traumatizing effect of food. D, Microscopic aspect of the lip in an animal 
treated with cortisone alone. Note that the entire buccal epithelium has disappeared in this 
region, a necrotizing ulcer having taken its place. The latter is not demarcated from the 
healthy tissue by any connective tissue barrier. (From Selye: Oral Surg., Oral Med., and 
Oral Path. 6: 525, 1953.) 
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were first introduced into clinical medicine, there was much hope that treat- 
ment with these hormones might cure a large number of hitherto ineuralh!e 
diseases; indeed, it was felt that these drugs (and they were considered «s 
merely pharmacologic agents, which means drugs) would have such a wide 
spectrum of practical application that they would ‘‘revolutionize medicine. ’ 
These hopes did not materialize. The practical value of antiphlogistie hor- 
mone treatment, as it is now practiced, is limited by its undesirable side 
effects, and many experienced clinicians recommended that it not be used 
routinely even in the treatment of rheumatoid arthritis where this therapy was 
supposed to be most useful.'7"’® Of course, it will continue to be a valuable addi- 
tion to our therapeutic armamentarium. This is true particularly in the treat- 
ment of certain inflammatory diseases of the eye, which do not tend to reeur soon 
after discontinuation of treatment, or can be controlled by the purely local ap- 
plication of A-C’s, without introducing the danger of systemic complications. 
But, with such drastic limitation, the clinical use of these hormones would be a 
poor return for the untiring efforts of all those investigators who studied the 
mechanism of response to stress with the hope of finding a new avenue to the 
effective treatment of disease in general. 

Although we have not yet learned how to use adaptive hormones efficiently 
in the treatment of systemic diseases, without producing overdosage effects, 
the body itself knows this secret. To take but one striking example in the 
course of exposure to severe stress, the human organism can apparently pro- 
duce effective amounts of antiphlogistic hormones (e.g., during pregnancy, 
starvation, and other types of stress) without eliciting any serious manifesta- 
tions of hormone overdosage. It accomplishes this presumably by appropri- 
ate compensatory reactions which condition the response to these hormones. 
We believe, therefore, that the real future of this field lies not in the merely 
empiric gathering of data concerning the value of adaptive hormones in this 
or that disease, unguided by any theory, but in the systematic investigation of 
the total integrated response to stress. 

Pasteur and his contemporaries introduced the concept of specificity into 
medicine, a concept which proved to be of the greatest heuristic value up to 
the present time. Each individual well-defined disease, they held, has its 
own specific cause. It has been claimed by many that Pasteur failed to recog- 
nize the importance of the ‘‘terrain,’’ being too preoccupied with the pathogen 
(microorganism) itself. This is incorrect. His work on induced immunity 
shows how clearly he realized the importance of the ‘‘terrain.’’ The theory 
which directed the most fruitful investigations of Pasteur and his followers 
was that the organism can develop specific adaptive reactions against indi- 
vidual pathogens and that by imitating and complementing these, whenever 
they are short of optimal, we can treat many of the diseases which are due to 
specific pathogens. 

To our mind, the G-A-S represents, in a sense, the negative counterpart, 
or mirror image, of this concept. It holds that many diseases have no single 
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cause. no specific pathogen, but are largely due to nonspecific stress, and to 
path genie situations which result from inappropriate responses to such non- 
speci'ic stress. 

ence, if in closing this ‘‘outlook’’ we may venture a prediction, we 
woul like to reiterate our opinion that research on stress will be most fruit- 
ful i) it is guided by the theory that we must learn to tmitate—and if necessary 
ect and complement—the body’s own autopharmacologic efforts to combat 


ta ct 
the stress factor in disease. 


Glossary of Technical Terms and Abbreviations Used in These Lectures 


4; Antiphlogistie corticoid (probably synonymous with (G-C). 

{CTIi: Adrenocorticotrophic hormone or corticotrophin. 

Adaptive hormones: Hormones which are particularly important during the G-A-S (e.g., 
(CTH, STH, corticoids, adrenaline, nor-adrenaline). 

Antiphlogistic corticoid (A-C): Corticoid particularly effective in inhibiting inflammation. 

Antiphlogistic hormones: Hormones particularly effective in inhibiting inflammation. 

A-R: Alarm reaction. 

A-R changes: Changes characteristic of the A-R. 

Conditioning factors: Factors which have little or no activity but can significantly alter a 
response to a stimulus (e.g., sodium can act as a conditioning factor of DCA activity). 

Corticoids: Substances simulating the activity of adrenal cortex, e.g.: 

Corticosterone (Kendall’s epd. ‘‘B,’’ Reichstein’s epd. ‘‘H,’’ 11-21-dihydroxy-proges- 
terone ). 

Cortisone (Kendail’s epd. ‘‘E,’’ 17-hydroxy-11-dehydro-corticosterone). 

Dehydrocorticosterone (Kendall’s epd. ‘‘ A,’’ 17-desoxy-cortisone). 

Desoxocortisone (Reichstein’s epd. ‘‘8,’’ 11-desoxy-17-hydroxy-corticosterone). 

Desoxycorticosterone (Kendall’s desoxy epd. ‘‘B,’’ 21-hydroxy-progesterone). 

Hydrocortisone (Kendall’s epd. ‘‘F,’’ Reichstein’s epd. ‘‘M,’’ 17-hydroxy-corticosterone). 

DCA: DOCA, desoxycorticosterone acetate: see Corticoids above. 

Desoxrocortisone: See Corticoids above. 

Diseases of adaptation: Diseases in which an inadequacy of the adaptation syndromé plays a 
particularly important role. In general, the term should be reserved for those maladies 
in which the maladaptation factor is more important than the eliciting pathogen itself. 
No disease is purely a disease of adaptation, anymore than it could be purely a disease 
of the heart or an infectious disease without overlap with other nosologic groups. 

Endocrine kidney: A kidney which has been so modified that it ceases to produce urine but 
continues to secrete RPS. 

Endocrine nephron: A nephron which, has been so modified that it ceases to secrete urine 
but continues to produce RPS. 

‘First mediator of damage’’: Hypothetical substance(s), originating in the directly in- 
jured area, which transmits the message of stress from the directly injured area to other 
parts of the body and causes systemic manifestations of damage or shock. 

‘‘First mediator of hormonal defense’’: Substance(s) originating in the directly injured 
area, which transmits the message of stress to the pituitary and causes an ACTH dis- 
charge. It is possible that the first mediator of damage is identical with this first medi- 
ator of hormonal defense. 

Folliculoids: Compounds simulating the hormonal activity of an ovarian follicle. 

G-A-S: General Adaptation Syndrome. A triphasic, nonspecific, adaptive reaction compris- 
ng: (1) the alarm reaction, (2) the stage of resistance, (3) the stage of exhaustion. 

G-C; Glucocorticoid (probably synonymous with A-C). 

Glucocorticoid (G-C): Corticoid particularly effective in raising the liver glycogen and blood- 
sugar concentration (e.g., cortisone, hydrocortisone). 











366 HANS SELYE 


Hydrocortisone: See Corticoids, preceding page. 

Kendall’s compounds: See Corticoids, preceding page. 

LAP: Lyophilized anterior-pituitary tissue. A crude preparation which was used in the 
first experiments designed to show that pituitary extracts have an effect upon inflam- 
mation. LAP has a pronounced prophlogistic effect, as we presume, mainly because of its 
high STH content. 

Luteoids: Compounds simulating the hormonal activity of the ‘‘corpus luteum.’’ 

M-C: Mineralocorticoid (probably synonymous with P-C). 

Mineralocorticoid (M-C): Corticoid particularly effective in causing sodium retention and 
potassium loss (e.g., DCA, desoxocortisone). 

Nonspecific agents: Agents which affect many targets and are devoid of the ability to act 
selectively upon any one. 

Nonspecific changes: Changes which can be elicited by many agents. 

P-C: Prophlogistie corticoid (probably synonymous with M-C). 

Prophlogistic corticoid (P-C): Corticoid particularly effective in facilitating inflammation. 

Prophlogistic hormones: Hormones particularly effective in facilitating inflammation (e.g., 
STH, DCA, desoxocortisone). 

Reichstein’s compounds: See Corticoids, preceding page. 

RPS: Renal pressor substance(s). 

Specific agents: Agents which affect only a very limited number of targets with great se- 
lectivity. 

Specific changes: Changes which can be elicited only by a very limited number of agents. 

STH: Somatotrophic hormone or ‘‘growth hormone.’’ The term is used in these lectures 
to indicate the activity of the most purified STH preparations now available. 


It must be emphasized that we have no definite proof that any available STH 
preparation is entirely pure. All our extracts exhibit both diabetogenic and growth- 
promoting properties. Although it is now generally held that STH is the diabetogenic 
hormone, it is also possible that the available preparations contain two principles: one 
growth-promoting the other diabetogenic. Should this be so, we do not know which of 
these two principles would be responsible for the prophlogistic activity. Indeed, this 
inflammation-facilitating hypophyseal factor (which was originally designated as the 
‘¢X-factor’’ of our LAP preparations) may even turn out to be a third principle, in- 
dependent of both of the previously mentioned properties of STH preparations. In 
these lectures, this prophlogistic factor is referred to as STH only because it is most 
plentiful in the most actively growth-promoting pituitary fractions and because it would 
be impractical to repeat the above explanation each time we make reference to this 
hormonal activity. 

Stress: The sum of all nonspecific biologic phenomena (including damage and defense). It 
may be local or topical (as exemplified by inflammation) or systemic (as exemplified by 
the G-A-S). 

Stressor: An agent capable of producing stress. We distinguish the 
alarming stimulus (an agent capable of producing a G-A-S)—from 


systemic stressor— 

the topical stressor 
(an irritant which causes inflammation). 

Target: That which reacts to a stimulus. Both structural (e.g., heart) 
blood-sugar) receptors of stimuli are thus designated. 

Testoids: Compounds simulating the hormonal activity of the testis; also known as andro- 


and chemical (e.g., 


gens or ‘‘male hormones.’’ 
TTH: Thyrotrophic hormone. 
‘*X-factor’’ of LAP: The prophlogistie factor(s) in crude pituitary preparations, such as 
LAP. (See also STH.) 
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THE USE OF HYALURONIDASE IN TEMPOROMANDIBULAR 
DISTURBANCES 


A Preliminary Report 
ALVIN S. NaTHAN, B.S., M.A., D.D.S.,* New York, N. Y. 


ROBLEMS of the temporomandibular joint are varied and at times quite 

puzzling. During the past twenty to twenty-five years, the various disturb- 
ances of the joint have received increasing attention and study, and many differ- 
ent solutions have been offered for their treatment. In our institution, probably 
because of its emphasis on bone and joint problems, the Dental Department sees 
many cases of disturbed function of the temporomandibular joint. 

Most disturbances of the temporomandibular joint are either congenital, 
inflammatory, traumatic, or neoplastic in origin. Deficiency or congenital 
absence of the condyle is associated with a marked deformity of the face, due 
to the fact that it contains the most important growth site of the mandible. 
Middle ear infection has been a very frequent inflammatory lesion which spreads 
to the temporomandibular joint and not only affects condylar growth, but also 
results in limited motion and, not infrequently, ankylosis. Arthritis may be 
present in the joint and it may be on either an inflammatory or a traumatic 
basis. Malignant tumors are rare, and benign tumors occur very infrequently. 

The symptoms vary considerably. Clicking, cracking noises, pain on open- 
ing or closing, limitations of motion (either uni- or bilaterally), excessive open- 
ing of the mandible, pain in the temporomandibular joint, or neuralgie pain 
radiating from the joint are some of the most frequently observed symptoms. 

The movements of the mandible consist basically of two types: (1) the 
hinge, or rotary, movement—a rotation of the mandible around a horizontal 
frontal axis passing through the centers of the condyles; and (2) the translatory, 
or sliding, movement—a sliding of the mandibular head and dise along the 
temporal bone, the movement being symmetrical or asymmetrical. The rotating 
movement occurs between the dise and condyle in the lower compartment and 
the translatory movement occurs between temporal bone and dise in the upper 
compartment of the temporomandibular articulation.’ 

The functional movements of the mandible are combinations of the basic 
movements: (1) the opening and closing movements; (2) the symmetrical 
protrusion and retrusion, forward and backward movements; and (3) the 
asymmetrical lateral shift or lateral rotation.’ 


Senn “‘eryer of Dentistry and Attending Oral Surgeon, Hospital for Joint Diseases, New 
ork, N. Y. 
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iagnosis is rarely clear-cut or definitive. A thorough review of the patient’s 
iedieal history, present physical status, habits, any contributory trauma, 


ast 

is films of each temporomandibular joint in both open and closed mouth 
posit ons, and a comprehensive analysis of the patient’s dental apparatus at rest 
and .: funetion are required. 

‘ necessity, treatment will depend on the diagnosis. In the hands of the 
oral surgeon, the approach is usually the conservative one. Too often, in the 
hand. of the orthopedie or general surgeon, the tendency is to resort to surgery, 
such 1s meniseectomy or condylectomy. To us, this is very disheartening because 
in the majority of eases the conservative approach and treatment are very 


sueecsstul and produce excellent results. 
lie eases discussed here are typical of many others and are especially 
ting beeause an entirely new approach in treatment is involved. 


inte! 
Case Reports 
Case 1.—The patient, a 19-year-old white girl, well-developed and well-nourished, was 
first seen by the orthopedic service at another hospital. The history obtained at that in- 
stitution includes the following: 


‘‘Patient gives a history of presumptive polio in 1936. She was first seen 
by the orthopedists in January, 1943. At that time, according to the admission 
data, she complained of constipation and general malaise. Appetite was poor. 
Is asthenic. Stands and walks with a backward tilt of trunk, as well as slightly 
to the right. There was no spinal asymmetry, no scoliosis, no kyphosis. There 
was a tightness of the posterior muscle group. No evidence of any residual ab- 
dominal palsy or weakness. Slight suggestion of atrophy of right thigh.’’ 


The patient was taught pelvic tilt and returned to the orthopedic service for continued 
observation and treatment up to and including Nov. 23, 1951. On March 11, 1952, she 
returned to the orthopedic service complaining of limitation of motion of the left temporo- 
mandibular joint of about six to twelve months’ duration, with a sensation of ‘‘ grating 
bone’’ on opening and closing the mouth. Examination at that time revealed a minimal 
amount of oscillation at the left temporomandibular joint. 

A diagnosis was made of possible internal disarrangement of the temporomandibular 
joint, X-ray studies revealed some obstruction, with the forward projection of the mandible 
along the anterosuperior surface of the left joint. The patient was referred for an ortho- 
pedic staff conference and it was decided to perform a meniscectomy to relieve the patient 
of her symptoms, which in this instance were pain, clicking, and limitation of the opening 
motion in the left temporomandibular joint. It was at this stage that she was sent to 
the oral surgery department for any possible suggestions. The dentist who saw her dis- 
agreed with the suggested therapy and, with the hospital’s consent, referred her to me for 


consultation, 

The patient was first seen in our dental clinie (Hospital for Joint Diseases) on April 
4, 1952. The medical history obtained differed in no way from that taken in the other 
institution. Her chief complaint was that ‘‘her mouth did not open completely.’’ About 
one year before, the patient found that at times she could not open her mouth fully. It 
took several minutes of ‘‘ working it’’ before she could open it fully. At that time she 
had no pain, but there was a ‘‘clicking noise’’ when the mouth suddenly opened fully 
and the clicking had persisted since. There is no history of trauma. 

During the past year, she had several occasions when, she states, her ‘‘mouth locked,’’ 
and could not open fully; but this lasted for only about three to four minutes each time. 
About three weeks before we saw her, the jaw suddenly locked and since then she had not 
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been able to open her mouth fully at all. When she first came to our dental clinic there 
was no clicking or pain. However, a ‘‘grating’’ sound was very noticeable with the stetho- 
scope in the left temporomandibular joint. 

Upon measurement from the incisal tip of the upper centrals to the incisal tip of the 
lower centrals, it was found that the patient could open her mouth only 25 mm., maximum 
(Fig. 1). Her bite was checked and lateral excursions were noted. Upper and lower im- 
pressions were taken and models were poured. After the impressions were taken, the greatvst 
opening of the mouth was still 25 mm. 





Fig. 1.—Case 1. 


It was noted also that there was a slight facial flatness on the left side. 
Recapitulating the clinical findings, they were listed as follows: 
1. Difficulty in opening mouth on rising. 
. Slight facial flatness on left side. 
Clicking or grating on opening and closing mouth. 


bo 


wo 


. Limited motion—locked position. 

. Deviation to left on opening mouth. 

. Maximum opening, 25 mm. 

. Tenderness to touch. 

. Poor occlusal relationship. 

. Roentgenograms negative for osseous findings, but position of condylar 


NID Op 


© o@ 


head suggested posterior displacement of articular disc. 


A tentative diagnosis of malposition of the articular disc, inflammatory in origin, 
was made. 

Four methods of treatment were considered, namely: 

1. Immobilization and rest. 

2. Use of Novocain to obtain relief from pain and secure some physiologic 
rest. 

3. Use of hyaluronidase. 

4. Meniscectomy. 

It was decided to use the third method. 

My attention recently had been drawn to the use of hyaluronidase in other 
fields and, as a result of a study of its action, I decided to use it on the first 
suitable case. 

Where inflammation is present, tissue tone has been disturbed, which, of 
course, affects tissue permeability. The permeability of connective tissue has 
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nal state, or tonus, which can be increased or decreased by certain fac- 


an 
tors. The most important of the factors increasing permeability are the 
spre ding factors (S.F.) of Duran-Reynals,* some of which are identified with 


mucclytie enzymes. 

yaluronie acid is one of these. It is absent from blood, cerebrospinal 
fluid and nasal and gastric mucin. It occurs free or in salt linkage, and is not 
cher ically bound to protein. 

. recent work by Meyer, Smyth, and Dawson‘ has shown that hyaluronic 
acid is a Common component of synovial fluid and the ground substance. 

he spreading factor in the skin is very rapid. Experimentally, the bleb 
following injections into the skin flattens immediately and the inoculum 
spreids through the skin as fluid dropped on a blotter. Spreading in striated 
muscle, faseia, tendons, and subeutaneous connective tissue takes place as 
well as, if not better than, in the skin. 

i{yaluronidase, acting as an enzyme, hydrolyzes hyaluronic acid, found in 
the interstices of tissues, where it normally obstructs diffusion of invasive sub- 
stances. In other words, it promotes diffusion into the tissues. However, local 
interstitial pressure must be adequate to furnish the necessary mechanical 
impulse. The injected solutions normally furnish such impulse. 

The theory underlying the use of hyaluronidase was the expectancy of 
permitting the tissue fluids to properly invade the area and thus restore 
normal tone to the tissues of the temporomandibular joint by overcoming any 
inflammation or its sequelae. This was based on the fact that the synovial 
membrane has a rich blood supply. In rheumatoid arthritis, the capillary bed 


in an involved joint is partially obliterated and an ischemia is frequently the 
result. 

The patient was next seen on April 18, when treatment was instituted. 

{n injection of 1 ¢.c. of normal saline with hyaluronidase (150 T.R.U.*) was made 
directly into the left temporomandibular joint. The patient complained of slight pain and 
nausea immediately following the injection, but within five minutes she felt very com- 
fortable and experienced no pain. Measurements made after the injection showed an open- 
ing of 25 mm. 

The patient returned on April 25 and stated that she had been free from pain since 
her last visit, She had no difficulty in opening and closing her mouth. Upon measuring, 
it was found that she could open her mouth approximately 5 mm. more than previously, 
that is, about 30 mm. Roentgenograms were taken of the temporomandibular joints (right 
and left) and reported as negative. 

On May 2 the patient was seen again and stated that she felt very comfortable. She 
could open and close her mouth freely and experienced no untoward sensation. The x-ray 
report of the radiographs taken that day stated that the examinations of the left temporo- 
mandibular joint in the closed position appeared normal. In the open positions there was a 
distinct restriction of the motions forward. The joint itself showed no obvious bone changes. 
The measurement between incisal tips was still 30 mm. 

The patient returned on May 9 and another injection of 1 ¢.c. normal saline with 


hyaluronidase was made into the left temporomandibular joint. Almost immediately after 
the injection, measurements were taken and it was found that, without any strain or discom- 
fort, the patient could open her mouth 36 mm. 


Turbidity-reducing units. 
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Motion pictures taken before and after the injection show the dramatic difference in 


the amount of opening, as well as smooth muscle function. The jerky motions existing pre- 


viously have disappeared. 
The patient was seen again one week later and made no complaints. 
ing at this time was 30 mm. and has remained constant since (February, 1953). 


The mouth open- 


Case 2.—The patient, a 32-year-old white man (Fig. 2), was referred from another 
’ a Fig 


institution following failure to respond to treatment. When seen by us on Nov. 13, 1952, 
the history was as follows: 

Chief Complaint.—The patient stated that he had been unable to open his mouth 
‘*more than a very little bit’’ for the past six weeks. In addition he complained of acute 
tenderness in the left temporomandibular joint. 
the patient stated, he was hit with brass 


Patient’s History.—Seven weeks before, 
He was treated at another hospital. Roent- 


knuckles in the left temporomandibular joint. 
genograms taken there did not disclose any fracture. 


Fig. 2.—Case 2, full view. 


He was given some infrared treatment and, as there was no improvement, was referred 


to us. 

Patient Examination.—The patient, a white man, somewhat nervous, presented no 
clinical evidence of a fracture. There was extreme tenderness, on palpation, in the ieft 
temporomandibular joint. Severe pain was elicited on attempts to open his mouth, and 
the opening did not exceed 6 to 7 mm. from incisal tips in the midline. Deviation was to 
the left. The left condyie seemed to move very little. No grating. Lateral motion was 
extremely limited and painful. There were no protrusive excursions, 

Centric occlusion was fairly good. 

Prescription.—1. X-ray studies for possible fractures. 
2. X-ray studies of temporomandibular joint in open and closed mouth 


positions. 
The patient was seen again on Nov. 18, 1952. 
Temporomandibular joint studies appeared to show limited motion in 


The x-ray findings were negative for 
any fracture. the 
left temporomandibular joint. 
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tentative diagnosis of posttraumatic inflammation causing the limited motion of 


ft temporomandibular joint was made. 
.s in the previous case, the clinical findings were essentially the same: 


the 


Limited motion in all excursions of the mandible. 


~ 


. Maximum opening 6 to 7 mm. 
Slight deviation to the left on opening. 
. Tenderness to touch (left temporomandibular joint). 


Pain on motion of mandible. 
X-ray findings negative for osseous changes, but did suggest limited motion of left 


condyle. 


he four methods of treatment were evaluated again in this case and the use of 


hyaluronidase again was selected as the method of choice. 





Fig. 3.—Case 2. Mouth opening when first seen Nov. 13, 1952. 


\ccordingly, under proper aseptic conditions, 1 ¢.c, hyaluronidase (150 T.R.U.) was 
injected into the left temporomandibular joint. Although given slowly, there was an imme- 
diate response of what the patient claimed to be severe pain. The patient was given home 
instructions (soft diet and rest of jaw), and requested to return in forty-eight hours. 

The patient returned, as instructed, on Nov. 20, 1952, and stated that he had been 
His mouth opening was definitely greater, although the 


pain-free since his previous visit. 
There was also a greater freedom 


left side was still limited in comparison with the right. 
and ease of motion in all excursions. 





Fig. 4.—Case 2. Mouth opening on Dec. 2, 1952. 


When seen again on Nov. 25, 1952, the patient was still pain-free and had slightly 
more freedom on opening. Lateral excursions were unchanged from the previous visit. 


On Dee. 2, 1952, the patient was seen again. 
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At this time, the mouth opening was 15 mm., although the deviation was still to the 
left (Fig. 4). The patient could move quite freely, however, in the right lateral direction, 
There was some pain present that day and for several days previous. 

A second injection of 1 ¢.c. hyaluronidase (150 T.R.U.) was given in the left temp 
mandibular joint and the patient was instructed to return in forty-eight hours. 

The mouth opening immediately after the injection was 10 mm. 

When seen again on Dec. 4, 1952, there was greater freedom of movement in tlie 
right and left lateral directions. The vertical opening was 15 mm. 

There had been practically no pain except, slightly, in an area about 1.5 inch anterior 
to the left tragus. 

The patient was given fifteen minutes of infrared treatment. 

The patient was seen again on Dec. 11, 1952, at which time he stated that he ha 
experienced no pain or discomfort. 

Free movements in all directions were present. The opening was 17 mm., although the 
deviation was still to the left. 





Fig. 5.—Case 2. Mouth opening at close of treatment. 


There was no tenderness on palpation. 

The patient was seen again on Dec. 18, 1952, and at intervals since. He has been 
pain-free; all the excursions of the mandible are normal and pain-free. The vertical opening 
is satisfactory (25 mm.), although the deviation is still to the left. This latter is probably 
the patient’s norm. 


Case 3.—This patient, a white boy, 19 years old, was referred to me on Aug. 8, 1952, 
at which time he gave a history of pain in the right temporomandibular joint, particularly 
marked when chewing, of about one year’s duration. 

At first, the patient denied any trauma, but subsequently admitted to having received 
a blow on the head while playing football sometime prior to the onset of symptoms. There 
was no other contributing history. 

Upon examination, it was found that the patient’s dentition was good, with a satis- 
factory occlusion. Movements of the mandible were satisfactory and normal, with the ex- 
ception of pain and an occasional ‘‘click’’ in the right temporomandibular joint. There was 
tenderness in this area on palpation. 

X-ray findings were negative for fracture, osseous changes, or disturbed function of 


either temporomandibular joint. 

A tentative diagnosis of arthritis of the right temporomandibular joint, traumatic 
in origin, was made. 

It was decided to use hyaluronidase in this case, too. 

On Aug. 13, 1952, 1 ¢.c. hyaluronidase (150 T.R.U.) was injected into the right 
temporomandibular joint. 








yet 


pal 
her 
pat 


res 
ges 


a} 


Ine 
eres 
side 
left 


was 


on 


or e 
man: 
sines 
ment 


dow 


shar 
the | 











HYALURONIDASE IN TEMPOROMANDIBULAR DISTURBANCES 375 


he patient evidenced some pain immediately after the injection, but in several 
s stated that he felt a sense of well-being in the area, with a feeling that something 


mil 
was ‘loosening up.’’ 

le was given home care instruction (soft diet and rest of jaw) and, as he had to go 
back to school, could not return to the office for a checkup until Aug. 25, 1952. 

‘hen seen again on this latter date, the patient stated that he had been completely 
pain ‘ree since he left the office on his previous visit and that both condyle areas felt 
nor in that they ‘‘did not appear to exist.’’ 


‘unction was normal. 
\t the latest report (January, 1953) the patient’s condition was still satisfactory. 


Case 4.—This patient, a 25-year-old white woman, was first seen in the office on Oct. 
6, 1952, having been referred by her local dental surgeon for diagnosis. 

‘he following is the history taken at that time. 

Chief Complaint.—Pain and noise in left temporomandibular joint for the past three 


Patient Information.—The patient stated that the condition developed, without an ap- 


parent cause, early in 1949. Because of its persistence she went to one of the university clinics 
here the city in November, 1949. They found no evidence of any temporomandibular joint 
path logy. 

Bite correction by equilibration and removal of three impacted third molars was sug- 
gested. The equilibration was done at the university and the extractions were made by 
a private dentist. 


There is no history of contributory factors. 


Patient Examination.—There was difficulty on the patient’s attempt to open her mouth. 
Incisal openings at first were 24 mm. but, after several opening and closing movements, de- 
creased to 20 mm. The motions were jerky and uneven, with lesser vertical opening on the left 
side. There was associated pain. Lateral excursions were difficult, as they elicited pain in the 
left temporomandibular joint. Cuspids interfered on lateral excursions and equilibration 
was not adequate, including the protrusive. 

There was definite noise and grating in the left temporomandibular joint. No pain 


on pressure. 


Prescription.—1. Roentgenograms of both temporomandibular joints in open and 
closed positions. 
2. Completion of equilibration. 
3. Use of hyaluronidase in the left temporomandibular joint, and pos- 
sibly in both joints. 
4. Rest. 


Roentgenograms were taken on Oct. 9, 1952, and were negative for any pathology 
or evidences of improper function. 

On Oct. 10, 1952, 1 ¢.c. hyaluronidase (150 T.R.U.) was given in the left temporo- 
mandibular joint. The usual home care instructions were given. 

The patient was seen again on Oct. 13, 1952, and stated that she had been pain-free 
since the injection. Mouth opening was 22 mm. When seen again on Oct. 30, 1952, she 
mentioned that there had been very slight occasional pain of short duration after biting 
down very hard. Opening was 25 mm. 

On Nov. 3, 1952, there still had been no pain. However, there was an occasional 
sharp ‘‘elick’’ on chewing. There was smooth, even muscle function on opening and closing 
the mouth. 


\ second injection was advised, but was not given then. 
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When seen again on Nov. 12, 1952, the patient stated that there had been a return 
of some ‘‘clicking noises.’’ The latter were evident on clinical examination. 

Mouth opening was 25 mm. with smooth muscle balance on both sides. 

One cubic centimeter of hyaluronidase was injected again into the left temporomin- 
dibular joint. There was some pain reaction. 

On Nov. 14, 1952, the patient returned for examination and complained that there 
had been a severe pain reaction for one or two days. 





C. D. 


. Fig. 6.—Case 2. Roentgenograms of temporomandibular joint. A, Right temporoman- 
dibular joint, closed; B, right temporomandibular joint, open; C, left temporomandibular joint, 
closed; D, left temporomandibular joint, open. 


Mouth opening was 20 mm. There was limited muscular control on the left side. 

When last seen, on Nov. 19, 1952, she stated that she felt very comfortable and had 
had no pain, and that motions of the mandible were normal. 

There was no clicking. Mouth opening was 29 mm. 

The patient was given instructions as to how to relax the mouth in opening and closing. 

The patient has not been seen since, so the final result is not known. 
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Summary 

‘our eases, of a series of ten, of limited motion of the temporomandibular 
with associated pain and noise are presented here. Despite the suggested 
ceectomy in one instanee, the conservative approach was used in all. 

in the theory that this type of condition was largely due to an inflammatory 
ss, past or present, it was felt that if local results (impaired tissue tone and 
ion) could be corrected, the conditions would be eliminated. The use of 
ronidase (150 T.R.U.) was, therefore, considered advisable. In no instance 
more than two injections necessary. 

\s a result of the injection, the patients’ symptoms disappeared and the 
| opening increased. This increased opening has remained constant. To 


April, 1953) there have been no recurrences of the patients’ previous 
toms, 
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HEREDITARY INTESTINAL POLYPOSIS WITH ORAL PIGMENTATION 
(JEGHERS’ SYNDROME) 


A Case Report 


CapTaIN HyMAN GOLDBERG* AND First LIEUTENANT PAUL GOLDHABER,** 
DENTAL Corps, UNITED STATES ARMY 


N 1949, Jeghers, McKusick, and Katz’? described an unusual syndrome 
based on a study of twenty-two cases, which has since come to be known as 
‘*Jeghers’ syndrome.’”* A more descriptive nomenclature, ‘hereditary intes- 
tinal polyposis with oral pigmentations’’* is sometimes applied because of the 
disease’s’ hereditary background and its two specific clinical features— 
pigmentation and intestinal polyposis. 


1. Pigmentation.—Distinctive melanin patches, varying in size from 1 to 5 
mm. in diameter, are most noticeable on the lips and buccal mucosa. Similar 
spots oecur less frequently on the gingivae, hard and soft palates, and tongue. 


The distribution of the pigment spots on the face is typical, being most con- 
spicuous about the mouth, and also occurring around the nose and eyes. In 
addition, pigmented areas may be found on the fingers and toes. 


2. Intestinal Polyposis.—The polyps, which are responsible for numerous 
episodes of abdominal pain and signs of minor obstruction, are located chiefly 
in the small intestine, but also may be found throughout the entire intestinal 
tract. 

The purpose of this article is to acquaint the dental profession with this 
disease by describing a known case of Jeghers’ syndrome in a patient 
hospitalized for a short period at the United States Army Hospital, Camp 
Chaffee, Ark. 

Case Report 

The patient was a 21-year-old white man, who had been stationed at Camp Chaffee 
prior to his admittance to the hospital. Although 6 feet tall, he appeared extremely thin, 
weighing approximately 150 pounds. 

Medical History.—At the age of approximately 2 years, melanin spots were first 


noticed around the patient’s mouth. His family was advised that the spots were “freckles” 
and required no further investigation. As the patient grew older he suffered from “re 


From the United States Army Hospital, Camp Chaffee, Ark. 

*Captain, Dental Corps, United States Army. Present address: Office of the Dental 
Surgeon, Camp Kilmer, N. J. Address after July 3, 1954: c/o Eastman Dental Dispensary, 
Rochester, N. Y 

**First Lieutenant, Dental Corps, United States Army; on leave from the Columbia 
University School of Dental and Oral Surgery, New York, N. Y. 
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curr) nt upset stomach,” but medical attention was never sought. At the age of 12, the 
pa t had his tonsils removed and for some unknown reason his gastrointestinal com- 
plai ts ceased. As the patient grew older the spots became more obvious and numerous. 

[In 1949, when the patient was 17, he was admitted to the Los Angeles County Hos- 
jite beeause of an acute bowel obstruction. At this time it was determined that he 
sufivred from intestinal polyposis and it was found necessary to remove part of his bowel 
sur, cally. Four months after this operation the patient returned to the hospital for’ the 
sur. cal closure of a draining abscess. 

The patient entered the Army in January, 1951, and in January, 1952, he suffered an 
a attack of vomiting and nausea while on duty in Korea. After emergency treatment, 
he vas transferred to the Tokyo Army General Hospital where roentgenograms confirmed 
the recurrence of intestinal polyps. At this time the patient was advised that he was 
suffering from “Jeghers’ disease.” 





Fig. 1.—Pigment extending below chin. 


In April, 1952, the patient was transferred to the Army Hospital at Camp Cooke, 
where he underwent further surgery for the removal of the intestinal polyps. He 
was returned to duty and transferred to Camp Chaffee, Ark., in November, 1952. 


Calif. 


\ draining abscess brought the patient into the Camp Chaffee Hospital in January, 
At this time it was found necessary to repair this abscess, as well as another which 
recurred while he was hospitalized. He was discharged from the hospital in May, 1953, to 
be separated from the Army the following month, 


1953. 


Family History.—The patient was born in California and both of his parents were 
natives of Mexico. To his knowledge, neither his parents nor his two sisters were afflicted 
with any of his symptoms, 
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Oral and Facial Findings.—The oral and facial findings were very unusual. Charue- 
teristic melanin spots, which appeared as round, oval, or irregular patches of brown or 
brown-black pigment (Fig. 1), were most prominent on the lips and around the mouth (Fig. 
2). Although these pigmented spots were less noticeable away from the mouth, they could 


Fig. 2.—Heavy concentration of pigment on and around lips. 


Fig. 3.—Large melanin patch on mucous membrane of cheek. 


be found on the patient’s nose, chin, cheeks, neck, lobes of the ears, forehead, and eyelids. 
Several larger pigmented patches were present on the mucous membrane of the cheek (Fig. 
3). Small melanin spots, resembling minute petechiae, were scattered over the median 
portion of the hard and soft palates (Fig. 4). The only melanin patch affecting the 
gingivae was found in the area of the mandibular incisors. It should be noted that similar 
pigmented spots were present on the patient’s fingers (Fig. 5). 

The other oral findings were of no significance. The patient had a moderate number 
of decayed teeth and also exhibited chronic gingivitis, most likely due to his poor oral 
hygiene. His carious teeth were restored and gingival treatment was instituted. 
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Fig. 4.—Small, numerous melanin spots on hard and soft palates. 











Fig. 5.—Dorsal side of hands showing pigmented areas. 
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Biopsy Findings.—The melanin patch on the gingivae was removed surgically for 
biopsy. The report read as follows: 
“On microscopic examination, the epithelium is of normal character except 
for one area of moderate acanthosis. There is pigmentation of a few cells of the 
basal cell layer, particularly at the tip of the ‘rete pegs.’ The sub-epidermal 
tissue shows some proliferation of connective tissue elements and areas of 
chronic inflammation. Several melanophores are present in the mid-corium.”* 


Discussion 


The etiology of Jeghers’ syndrome apparently is hereditary. Its occurrence 
in a large percentage of members of affected families indicates that the syndrome 
is inherited as a simple Mendelian dominant. A single pleiotropic gene is be- 
lieved to be responsible for both the melanin spots and the polyps. 

Because the characteristic oral and facial pigmentation is pathognomonic 
of the syndrome, it is important that the dental profession be acquainted with 
this disease. It should be stressed that Jeghers and his associates" * could find 
only one case in which the typical pigmentation was present without any 
demonstrable intestinal polyposis. Although the oral and facial pigmentation 
is present in early childhood, there appears to be some fading of the facial 
spots after the age of 25. Possibly, this may account for the failure of our 
patient to notice whether his parents had any similar pigment patches. 

The prognosis of this disease may be poor in that the intestinal polyps 
can become malignant, as well as lead to acute intestinal obstruction and 
severe hemorrhage. In such cases treatment is unsatisfactory and consists of 
prophylactic removal of the polyps and care of the obstruction and hemor- 
rhage when they occur.” * 


Summary 
A case of hereditary intestinal polyposis with oral pigmentation has been 
presented. This disease is of special interest to the dental profession because 
of its unusual oral and facial symptoms. 
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STEROID HORMONES AND PERIODONTAL DISEASES 


FRANK R. Surorr, D.D.S.(N.Z.),* DUNEDIN, NEw ZEALAND 


\ PATHOLOGY, as in most other realms of biology, the new knowledge to 
| e gained as a result of recognition and appraisal of morphologic alterations 
has dwindled considerably in recent years. The sciences of morphologic 
pathology and eytology, based on the examination and interpretation of 
fixed and stained tissues, have become rather static. Greater promise is 
offered by a more dynamic approach to our problems, utilizing more the 
purer sciences in an effort to understand the significance of cellular and 
intracellular structures, processes, and functions in health and disease. 

These new lines of investigation will take us into the largely unexplored 
hinterlands of submicroscopie pathology, the pathology of those individual 
units of the cell which, in normal health, by their combined and balanced 
activity, result in normal metabolism and life. It is the chemical and physical 
changes in these ultramicroscopic structures of nucleus and cytoplasm which 
may result finally in the gross alterations in form and function which are the 
visible manifestations of disease. The pathologist of the future must in- 
creasingly eall to his aid the methods and techniques of the pure sciences of 
chemistry and physies if knowledge in this branch of biology is to advance. 


The Role of Hormones in Intracellular Metabolism 


Each tiny cell of every tissue is, in effect, a miniature chemical laboratory 
in which a host of reactions is constantly taking place. It is beyond the 
scope of this article to discuss in detail the submicroscopic structure of the 
cell. It is nevertheless obvious that this is of extreme and fundamental 
importanee both to the physiologist and pathologist since all the physico- 
chemical transformations which are characteristic of life take place primarily 
at this level. 

Within the cytoplasm of every cell are large numbers of tiny bodies 
which exist either as granules or filaments. These, depending on their size 
and form, have been given different names such as Golgi apparatus, mito- 
chondria, and microsomes. Within recent years it has been shown that these 
minute structures are the seat of a wide variety of specialized enzyme 
systems within the cell. These enzymes are responsible for catalyzing the 
vast number of chemical reactions which take place within the cell and their 
activities are known collectively as intracellular metabolism. 


: Read before the Annual Meeting of the New Zealand Society of Periodontology, Septem- 
er, 1953. 
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The total number of enzymes within a cell varies in different tissues, and 
it has been estimated that a single cell may contain as many as a thousand 
different ones. Some of these are highly specific for one particular type of 
substrate; the action of some depends on the stereochemical configuration of 
the substrate; others are variable in their specificity while still others may 
synthesize at one time and hydrolize at another depending on the existing 
environment. 

Such enzymes are, in effect, organic catalysts capable of initiating the 
chemical reactions which are necessary for the life and function of the cell. 
These reactions take place initially at the submicroscopic level, but later 
many of their manifestations become visible microscopically in the form of 
secretory activity, cell movement, division, growth, differentiation, or repair. 

Intracellular enzymes cannot function alone, however; they require a 
substrate upon which to work and this may be in the form of amino acids, 
-arbohydrates, fats or mineral salts; they may require the presence of oxygen. 
Many of them require the intervention of other enzymes or portions of 
enzymes, the so-called coenzymes. These are introduced from beyond the 
cell in the form of vitamins and hormones. 

Recent work tends to show that many, if not all, vitamins represent 
components of intracellular enzyme systems which human cells are unable 
to synthesize. Vitamins, for all practical purposes, may therefore be regarded 
as exogenous organic catalysts. It has also been found that hormones like- 
wise function through the medium of the intracellular enzyme systems. These 


may therefore be regarded as endogenous organic catalysts. Both of these 
act either by entering into these systems or by either stimulating or inhibiting 
them. The essential difference between a vitamin and a hormone is that the 
former is introduced by way of food and is therefore exogenous while the 
latter is synthesized within the body by certain cells for the use of other cells 


and is therefore endogenous. 

In addition to cytoplasmic enzyme systems there exists within the 
nucleus a number of highly specific autocatalytic enzymes which we call 
genes. These genes are responsible for the hereditary transmission of charac- 
teristics. They are enzymes which, by their actions upon other units of the 
cell, largely determine the form of the cell, control its activities, and attune 
it to respond in a particular manner to stimuli and environmental changes. 

In order that this complex internal machinery may funetion at its 
optimum efficiency it must therefore be maintained not only by adequate 
provision of all necessary components but also by a suitable environment. 
This entails regulation of hydrogen-ion concentrations, oxygen tensions, 
osmotie pressures, electrolyte and mineral salt concentrations. If these 
should vary beyond the limits of tolerance then membrane permeability may 
be upset and result in failure of entry or exit of essential materials, or the 
enzyme activity may itself be disturbed. 

The factors which are involved in intracellular metabolism may be 
summarized graphically as seen in Fig. 1. 
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(his is really an oversimplification but, nevertheless, it follows from this 
pre! inary discussion that organisms may perish not only because they are 
sul: itted to an environment which is* unsuitable to them but also because 


of some disturbance of their internal machinery or failure of supply of 
mat: vials which are essential to the functioning of that machinery. 

n its simplest terms disease may be initiated in one or other of three 
wa) by exposure of cells to an environment which is foreign to them, by 


lack of supply of nutrient materials, and by primary failure of their internal 
enz\ mie aetivity. However, in the origin of the disease, seldom if ever is one 
of these three pathways followed to the exclusion of all the others. More- 
over, it is only when the resulting alterations in cell activity occur in such 
a way as to produce manifestations of changes in form and funetion which 
do not benefit the organism that we speak of the result as disease; otherwise 
we speak of the changes as adaptations to the new set of circumstances. 

‘he title of this article confines me to one particular aspect of disease 
causation: disturbance of intracellular enzyme activity occasioned by ab- 
normality in the production and action of the steroid hormones. I have 
indulged in this rather lengthy preamble with several purposes in view: to 
explain the influence of hormones upon cell metabolism, to explain the 
difference between adaptations and disease, and to impress the fact that, 
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Fig. 1. 


while hormonal disturbance may and does cause some well-known and 
specific diseases, its part in the causation of periodontal diseases is probably 
only one of the many other factors to which we have referred (Fig. 1) and 
which may also be involved. 
The Steroid Hormones 

The steroid hormones comprise a group of chemically related compounds 
which are elaborated chiefly by the cells of the gonads and the adrenal cortex. 
Since these glands are also under the control of the anterior pituitary this 
organ has a considerable effect upon the hormones secreted by them. The 
anterior pituitary seeretes, among others, three hormones: a gonadotrophic 
hormone (GTH) which stimulates the activity of the ovaries and testes, a 
somatotrophiec hormone (STH) which stimulates somatic growth, and an 
adrenocorticotrophic hormone (ACTH) which stimulates activity of the 
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adrenal cortex. The adrenal cortex elaborates two opposing groups of 
hormones, which, in their actions on tissue cells, are anabolic (minera!o- 
corticoids [MC]) and antianabolie (glucocorticoids [GC]). (Fig. 2). 
Again in simple terms the steroid hormones may be divided into two 
main groups: those that stimulate mitotic activity, encourage cell prolifera- 
tion, and are therefore anabolic in their action and those that inhibit mitotic 
activity and cell proliferation and are therefore antianabolic in their action. 


Pituitary 


Fig. 2. 


During normal life a fairly even balance is maintained between the 
quantities and rates of secretion of these two opposed groups of hormones 
with a tendency to a slight excess on the anabolic side. This enables the 
body as a whole to respond favorably to the stresses and strains of daily 
life to which it has become adapted. If, however, the body is exposed to an 
unusual stress to which it is not accustomed, there may be a release of one or 
other of these hormones in excessive or diminished amounts. The mediator 
between the stressor and the endocrine system is not known, but the altera- 
tion in hormonal balance which results may profoundly affect the manner in 
which the body responds. The sum total of the responses elicited in this 
way have been grouped together and called by Selye* the ‘‘General Adapta- 
tion Syndrome.’’ If disease should result from the disturbed hormonal 
balanee Selye regards these as ‘‘Diseases of Adaptation.’’ In other words 
these are believed to be diseases which result from failure of the body to 
adapt itself to a change by release of hormones in correctly balanced 
proportions (Fig. 3). 

In addition there are certain crises in the lives of most individuals which 
are normally accompanied by disturbance in hormone production. These 
occur mainly in relation to gonadal secretions; they are the periods of 
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‘ty, menstruation, pregnancy, and menopause. As these are normal 
iologie phenomena one would logically expect that they would not be 
tive agents of disease except in very exceptional circumstances. How- 
they could and probably do exercise a considerable effect on any disease 
ss which is either latent or actually established. 

‘here is also another period which occurs in the life of every man and 
woran at about the age of 60 to which Albright' has given the name of 
‘“Adrenopause.’’ From this period there is a gradual diminution in the 
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Fig. 3.—Illustrating shift in hormone production to the antianabolic side as a result of expos- 


ure of the body to svstemic stress. 


production of anabolic hormones. It is possible that many of the diseases of 
senility may be explainable, at least partly, on this basis. 


Periodontosis—A Disease of Adaptation? 

Periodontosis or diffuse alveolar atrophy manifests itself as a progressive 
noninflammatory destruction of the alveolar bone immediately surrounding 
the roots of teeth. The teeth become increasingly mobile and are eventually 
lost. Gingival changes are a late manifestation and are a result of the 
underlying bone loss. There is no known satisfactory treatment. 

Essentially and simply this disease is the result of failure of the 
responsible cells to maintain the supporting bone in that state in which it was 
previously able to withstand the normal masticatory forces to which it had 
long been aceustomed. It is significant that the disease rarely occurs before 
puberty, that its incidence increases in frequency with age, that it is more 
common in women than men, and that a large proportion of cases are 
related to some form of severe systemic stress including emotional stress.* 
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The essential nature of the disease is a disturbance of the critical 
anabolic-catabolie relationship involved in the maintenance of alveolar bone 
and its adaptation to normal forces. Thus, in response to normal masticatory 
function, catabolism proceeds at an increased rate and is uncompensated |yy 
anabolic activity. The result is bone loss. Moreover, the sites of pre- 
dilection for the development of the disease are related to local functional 
disturbances which, by themselves, are not of sufficient magnitude to produce 
all the typical characteristics of the condition. These facts give us good 
reason. for postulating that at least some cases of periodontosis may be thie 
result of a disturbance of the general adaptation syndrome and may there- 
fore be classed as a disease of adaptation according to Selye’s definition. 

The principles behind Selye’s conception of the adaptation syndrome may 
be briefly summarized thus: When the body is exposed to stress the pituitary 
is stimulated to release its hormones which may act directly upon the tissue 
cells of the body and upon other endocrine glands, particularly the adrenal 
cortex and gonads. The degree of pituitary response is also dependent upon 
a number of conditioning factors among which are hereditary and adaptation 
acquired by previous exposure to stress. The hormones released are of both 
anabolie and antianabolie nature. 

If the stress is severe and one to which the body is unaccustomed there 
is a shift in the hormone production of the anterior lobe resulting in an 
increased discharge of ACTH and diminished production of somatotrophic 
and gonadotrophic hormones. ACTH stimulates the adrenal cortex to release 
hormones which are predominantly glucocorticoids such as cortisone; these 
are antianabolic in their action on tissue cells, particularly mesenchymal 
tissues. There is thus a shift in hormone production to the antianabolie side, 
the result of which is decreased somatic growth in the young and increased 
protein catabolism in the adult.* (Fig. 3). 

There is an obvious possible application of these principles in the etiology 
of a disease such as periodontosis where the fundamental feature is in- 
creased catabolism of bone uncompensated by anabolism. Before final 
acceptance of this hypothesis, however, proof must be forthcoming by actual 
demonstration of the presence of hormonal imbalance, and this has not yet 
been adequately shown. 

This concept does not necessarily mean that all patients suffering from 
systemic stress will develop periodontosis for, as Selye again points out, the 
responses to such stress are governed very largely by local factors in various 
organs. Thus one person may develop periodontosis while another will 
develop duodenal ulcer, and so on, depending very much on local points of 
weakness. 

Nor does it necessarily follow, and this should be emphasized, that every 
case of periodontosis is due primarily to hormonal imbalance of this nature. 
All those factors which were mentioned previously (Fig. 1) as concerned in 
the maintenance and integrity of the living functional cell must also be con- 
sidered when the occasion demands. 
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Gingival Diseases and Gonadal Hormones 


‘here are some other periodontal diseases, affecting mainly the gingival 
tissues, the exciting cause of which is not always the hormonal imbalance but 
som other loeal or general factors. Upon the course of such diseases 
horisones may exercise considerable effect. These conditions occur in relation 
to the hormonal erises of puberty, menstruation, pregnancy, and menopause. 

t is a well-known fact that at these times the sex hormones are 
elaborated in either increased or decreased amounts. It is also a matter of 
common ¢elinieal observation that these periods are sometimes accompanied 
by disturbances in the oral mucous membranes. Our knowledge of the exact 
nature of the relationship between these two events is, however, extremely 
rudimentary, and the dental literature on the subject is confusing, contra- 
dictory, and diffieult to evaluate. It is better, therefore, to speak in general 
terms only, pointing out the possible modes of action of hormones in these 
instances, without in any way attempting to dogmatize. 

Abnormal secretions of sex hormones may either initiate an abnormal 
state, contribute to the initiation of disease, or enhance or subdue an existing 
disease process. They may do these things in several ways: First, by their 
presence in deficient quantities, they may so disturb the internal enzymic 
activity of cells that they may lower the threshold of tissues to potentially 
pathogenic stimuli and thus render them more easily damaged by compara- 
tively mild forms of irritation. Second, by the presence in relatively excessive 
quantities of stimulatory hormones they may initiate a primary hyperplastic 
condition. Though this mode of action is theoretically possible, it is unlikely 
that it oceurs in the absence of other local conditioning factors. Third, by 
their inhibitory or stimulatory effects upon cells they may either subdue or 
intensify an inflammatory lesion which has already been established as a re- 
sult of the action of some other agent. Not every person suffers from gingival 
disturbances at these times but this does not necessarily mean that when they 
do occur the relationship is not one of cause and effect. In those who do not 
suffer in this way the increased secretion of one hormone may be correctly 
balanced by a corresponding increase of one with the opposite type of action. 
It is only when the hormonal anabolic antianabolic ratio is disturbed that 
disease is likely to result. The importance of this balanced ratio cannot be 
overemphasized. While great attention has been paid to the action of in- 
dividual hormones little has been devoted to the effects of increased or de- 
creased amounts of such hormones on the over-all balance of the closely inte- 
grated endocrine system. F 

The sex steroids estradiol and testosterone affect epithelial and connective 
tissues differently. They inhibit the capacity for fibroblastic proliferation* * 
and stimulate epithelial differentiation, proliferation, and maturation. The 
estrogens affect epithelial tissues primarily while testosterone exerts its 
major effeet on mesenchyme. This may be explained graphically as shown 
in Table I. 
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TABLE I 








STIMULATION INHIBITION 
Estrogen Epithelium Fibroblasts Epithelium Fibroblast; 
+t 0 0 - 
Testosterone + 0 0 ++ 











Deficiency of these hormones such as occurs in the immediate po: 
menstrual and postmenopausal periods may thus be accompanied by defective 
metabolism of epithelial cells. As these are the first line of defense in ihe 
oral cavity, such a defect may predispose the tissues to damage from minor 
irritations which normally might pass unnoticed. 

This hormonal deficiency would also release the usual inhibitory effect 
upon mesenchyme so that any inflammatory reaction resulting from the 
epithelial disturbance would be enhanced. The result which we may there- 
fore expect is a thin atrophic epithelium, easily damaged and accompanied 
by an intense inflammation of the underlying connective tissue. This is 
precisely what occurs in many such eases of this nature. These are the cases 
of transient gingivitis which occur during the postmenstrual period and the 
more chronic so-called desquamative gingivitis of the postmenopausal period. 

On the other hand excessive production of these hormones such as occurs 
in the premenstrual period, at puberty, and during pregnancy may be ex- 
pected to result in hyperactivity of epithelial tissues and inhibition of fibro- 
blastic activities. We may thus expect hyperplasia of the gingivae, the main 
feature of which would be epithelial hyperplasia without a corresponding in- 
crease in the supporting mesenchyme. Although it has not previously been 
reported in this form, careful observation of published photomicrographs will 
show that this is precisely what does occur in many of these eases. 

More commonly a latent or existing lesion is modified by a hormonal 
imbalance such as may occur at these times. The response of the gingivae to 
most forms of local irritation is one of inflammation and there is an increasing 
tendency, evident in the literature, to regard inflammation as a complex of 
biochemical reactions controlled by the endocrine system. There is con- 
siderable evidence that a balance normally exists between the inhibitory 
hormones on the one hand and the stimulatory ones on the other. The nature 
of this balance determines whether inflammation is a limited reaction of 
benefit to the patient or a more general chronic process which is not so 
beneficial.6 Most cases of hyperplastic gingivitis of puberty and pregnancy 
probably fall in this category. 

In this article, for the purposes of clarity and explanation, I have 
endeavored to rather oversimplify the subject; actually the situation is 
extremely complex. The pituitary, adrenocorticoid, gonadal, and other 
hormones must be considered not from the point of view of their individual 
actions alone but as a balanced and integrated system disturbance which may 
either cause disease, enhance or modify an existing pathologie process. !n 
any investigation into the effects of hormones on periodontal structures we 
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to consider not only the actions of individual hormones but also the 
.ctions and counteractions between a large variety of these substances. 
he subject is extremely interesting and of obvious importance to the 
st, but much has yet to be done to add to and clarify our rather meager 
ng knowledge. 
Summary 

. The role of hormones in the maintenance of intracellular metabolism 
efly discussed. Reference is made to the many other factors which are 
involved in this process and which may be equally deserving of con- 
ition in the possible etiology of some periodontal diseases. 

2, The steroid hormones are briefly discussed with reference to the 

al adaptation syndrome and the diseases of adaptation. 

;. Some reasons for and against the inclusion of periodontosis among the 
diseases of adaptation are given. 

t. The role of gonadal hormones as possible exciting or contributory 
factors in the etiology of some types of gingival diseases is discussed. 

5. It is essential to consider the pituitary, adrenocorticoid, gonadal, and 
some other hormones as an integrated system. The effects of one hormone 
should not be considered separately from those of the system as a whole. 

6. The evidence concerning the effects of steroid hormones in the cause 
of, or as modifying agents in the course of, periodontal diseases is at present 
indefinite. Nevertheless there is sufficient evidence to stimulate considerable 
interest and to warrant further intensive study. 
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THE DETERMINATION OF THE TOOTH ROTATION CENTER 


Hans R. MiHLEMANN, M.D., D.D.S., Aanp Marmion W. Hovetum, D.D.S., 
MINNEAPOLIS, MINN. 


HEN discussing the problem of tooth anchorage and its relationship to 

forces applied to the crown, it is common practice to calculate turning 
moments by assuming a fixed center of rotation at the apical third of the root.’ 
In such studies it is assumed further that the inherent resistance of the tooth- 
supporting structures against tipping is the same at all the intra-alveolar rovt 
levels. The results of torque caleulations obtained under various theoretical 
conditions are used to explain elinical cantilever effects. 

The assumption of a rotation center localized at the apical third of the 
root is based on histologic studies by Klein,? who described what could be 
called a “biologie rotation center.” The particular hourglass shape of the 
periodontal membrane used for the location of the rotation center is Nature’s 
morphologie answer to a multitude of mechanical forces different in magnitude, 
direction, and duration. It is highly questionable that the tipping of a tooth 
always occurs around the biologie rotation center when a single force loads the 
crown. It has been shown’ that the instantaneous rotation center of teeth can 
vary in position according to the size and angulation of forces applied to the 
crowns. Since torque moments are dependent on the localization of the rota- 
tion center, it seems preferable to base torque calculations and clinical con- 
clusions on previously established determinations of the rotation center. 

In a previous report® about tooth mobility measurements and tooth rota- 
tion centers, a paradoxical] finding was made that could not be explained at 
that time. The evaluation of some measurements seemed to show that under 
certain conditions the rotation center was located not apically to the cervical 
region, but coronally. Further experiments gave evidence that these findings 
were due to methodological errors that could be, and were, eliminated. 

The present report describes a method that allows an exact determination 
of the instantaneous rotation center of single-rooted teeth. The instantaneous 
rotation center is determined by means of tooth mobility measurements using 
a micro-dial indicator.* * Labiolingual or linguolabial crown exeursions (p, 
Fig. 1) produced by a known foree (Gm, Fig. 1) are measured at three differ- 
ent points of the crown. These points (J, C, and F, Fig. 1) are in the mid- 
sagittal plane of the tooth and should be discretely nicked with a diamond 
stone. The contact needle of the dial indicator is applied at a right angle to 
the crown surface very near, but not on, these markings, which are used for 
orientation later. After the measurements at J, C, and F (giving the labial 
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rsion of 7’, c’, and f’, for example), an impression is taken of the crown 


ext 

wit!, elastie compound and copper band, and an amalgam die is made. This 
am:!gam model is eut labiolingually in two halves, the cut going through J, C, 
and F. Either section of the crown is photographed and a print, enlarged 
twenty times, is made. From the enlarged print, the crown is cut out with 
scissors. This paper crown model is used for the construction of the rotation 


r as seen in Fig. 1. First, the shape of the crown with the points J, C, and 











Fig. 1 Linguolabial moment (x) produced by known force (Gm). Rotation center (RC) 
calculated from perpendiculars through /f”’, i”, and c”. 


F is traced on drawing paper. The values of the crown excursion, 7’, c’, and f’, 
multiplied by the enlargement factor of the print, are transferred perpendicu- 
larly to the points J, C, and F, yielding I’, C’, and F’. The paper crown model 
then is oriented within J’, C’, and F’. Only one position is possible, and the 
paper crown is traced again in this new position which corresponds to the 
position the elinieal erown had when the linguolabial force was applied. Points 
I, (, and F are united with points J”, C”, and F”. The middle perpendiculars on 
these lines (7, “ec, f’) intersect at the instantaneous rotation center RC. X is the 
distance from RC to the labial cervicoenamel junction (Z’) and can be used 


to express that distance numerically. 











394 HANS R. MUHLEMANN AND MARMION W. HOUGLUM 


References 


. Morris, M. L.: The Diagnosis, Prognosis, and Treatment of the Loose Tooth, OxAL 


SurG., ORAL MED., AND ORAL PATH. 6: 957, 1953. 


. Klein, A.: Systematic Investigations of the Periodontal Width, Ztschr. f. Stomatol. 26: 


417, 1928. 


. Mithlemann, H. R.: Die physiologische und pathologische Zahnbeweglichkeit, Schweiz. 


Monatschr. f. Zahnh. 61: 1, 1951. 


. Miihlemann, H. R.: Periodontometry. A Method for Measuring Tooth Mobility, Ora. 


SurG., ORAL MED., AND ORAL PATH, 4: 1220, 1951. 





bre 


ize 
tid 
of 
on 
vas 
cas 
to 
ati 


dif 


ma 
mu 


Col 











Anesthesiology 


,HE COMPLICATIONS OF GENERAL ANESTHESIA IN DENTISTRY 
AS RELATED TO THE RESPIRATORY SYSTEM 


srucE L. Doveias, A.B., D.D.S.,* West Hempsteap, Lona Isianp, N. Y. 


(Continued from the March issue, page 287.) 


B' RSTEIN* elaborates on the different types of spasm which may occur 
during general anesthesia at various levels of the respiratory tract. 


Bronchospasm 


Respirations during anesthesia may be disturbed by the development of 
bronchoconstrietion due to spasm of the bronchiolar muscles. This is character- 
ized by obstrueted breathing of the lower respiratory tract resulting in reduced 
tidal volume, foreeful expiratory contractions which are greatly prolonged, use 
of accessory muscles of respiration, and wheezing bronchial breath sounds heard 
on auscultation. Bronechiolar spasm during anesthesia is usually caused by 
vagal stimulation which may be due to the anesthetic agent itself, as in the 
case of the barbiturates and cyclopropane. Treatment is effected by switching 
to a bronchiolar-relaxing agent, such as ether, or by administering intravenous 
atropine. 

Obstruction in the upper respiratory tract is easily recognized by the 
difficulty in breathing. If unrelieved, there is first slowing of respiratory rate 
as the respiratory muscles, especially the diaphragm, contract for a longer period 
in an effort to overcome the obstruction. When asphyxial symptoms appear, 
tachyeardia and arterial hypertension become evident and the respiratory rate 
increases, while the respiratory muscles, including the accessory muscles of 
respiration, contract vigorously. In advanced upper respiratory obstruction, 
where the circulation begins to fail, the respiratory rate slows again and in each 
expiratory phase there may be a series of forceful expiratory efforts. Establish- 
ment of a patent airway, if not achieved by this time, is imperative to prevent 
respiratory and circulatory failure. 


Pharyngeal Spasm*® 
Pharyngeal spasm may occur during the induction of anesthesia. It is 
manifested by a spastic condition of the muscles of the pharynx and the masseter 
muscles of the face. 


. Submitted as partial fulfillment of requirement in postgraduate course in oral surgery, 
Columbia University College of Dental and Oral Surgery. 
*Resident in oral surgery, Queens General Hospital, Jamaica, N. Y. 
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Laryngeal Spasm 
The approach to the problem of laryngeal spasm rests in its prevention, 
then in its alleviation. It is brought about by alternate open:ng and closing 
or actual valvelike closure of the laryngeal aperture, either partially or totally 
blocking the airway to the lungs. 
Laryngeal closure may be a result of one of four occurrences, or else from 
a combination of two or more: 


1. By opposition of the vocal cords. 

2. By opposition of the ventricular ligaments (or false vocal cords). 

3. By the sphincterlike closure of the aryepiglottic folds. 

4. By impaction of the epiglottis into the larynx. This cause is a purely 
mechanical one and can be alleviated by pulling the tongue forward. The glosso- 
epiglottie folds then pull the epiglottis upward and open the laryngeal aperture.” 


If respiratory obstruction occurs as a result of laryngeal spasm, it must be 
treated immediately because it can be endured only momentarily. During gen- 
eral anesthesia, laryngeal spasm may be caused by a direct mechanical stimulus, 
or it may be reflex in nature. That caused by local direct stimulation is de- 
pendent upon an active, protective laryngeal reflex, as encountered during light 
surgical anesthesia. This is not true with intravenous barbiturates only. 
Laryngeal spasm can occur with any anesthetic agent and light bouts of it have 
even been encountered with nitrous oxide and oxygen. It may result from any 
foreign body coming in contact with any part of the glottis, ventricular liga- 
ments, or the vocal cords. It is therefore of the greatest importance to prevent 
any foreign substance from contacting these sensitive areas. 

Endotracheal intubation may initiate laryngeal spasm when the laryngeal 
reflexes are incompletely obtunded. It is therefore recommended that this pro- 
cedure be attempted after the glottic reflexes have been suppressed; that is, 
when the patient is in or below the second plane of anesthesia, or, if intuba- 
tion is desired prior to anesthetization, a topical application of cocaine, Ponto- 
caine or Xylocaine directly upon the superior laryngeal aperture can facili- 
tate the insertion of the tube at that time. When succinylcholine is administered, 
either by continuous infusion or a single injection (2 per cent concentration), 
endotracheal intubation is accomplished in light planes of surgical anesthesia 
following cocainization.** To avoid laryngeal spasm upon extubation, Burstein*’ 
recommends waiting until the plane of anesthesia is adequately lightened to the 
point at which slight movement of the tube will result in a sensation of the 
tube being gripped. The tube is then gradually and gently removed, and 
respiratory potency is maintained with a pharyngeal airway, if necessary. 

The frequent occurrence of laryngeal spasm following extubation in bron- 
choseopie procedures led to a study of the respiratory parasympathetic effects 
of barbituric acid derivatives? which showed that during barbiturate adminis- 
tration, the upper respiratory reflexes are enhanced by stimulation of laryngeal 
branches of the vagus, an occurrence which in itself may cause laryngeal spasm. 
Administration of atropine, which depresses the vagus nerve, in the preanes- 
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. administration of drugs, tends to diminish the onset of this reaction. It 
was also observed by direct laryngoscopy that the spastically closed glottis 
may relax following the intravenous injection of atropine. 
t is well known that the irritating vapors of ethyl ether can predispose to 
iset of laryngeal spasm, unless the patient has been inducted with nitrous 
or eyelopropane prior to the introduction of the ether. Physiopathologic 
rbances of carbon dioxide and oxygen concentrations can contribute to- 
ward the oeeurrence of laryngeal spasm, also. Oxygen lack often predisposes 
to mid-duetion of the voeal cords and enhances that effect when some other 
cause supervenes. Increased carbon dioxide tension in the breathing atmosphere 
may influence laryngeal potency. 

(he Subeommittee on Anesthesia of the National Research Council lists 
the following caleulated measures in preventing the development of a laryngeal 


thet 


the 
Oxi 


dist 


spasm :°" 

|. Avoid high concentrations of anesthetic agents during induction and 
sudden changes during maintenance. 

2. Do not allow painful stimulation until the patient has reached the stage 
of surgical anesthesia. 

3. Maintain adequately high oxygen tension. 

4. Prevent the production of excess mucus and the accumulation of other 
foreign material. 

5. Do not allow the pharyngeal airway to come in too close contact with 
the glottis. 

Treatment of an existing laryngeal spasm is dictated by the cause, if known. 
Removal of loeal irritational factors is an obvious necessity. Deepening the 
anesthesia to the point of elimination of the laryngospastic reflex may be ad- 
visable. In certain surgical procedures, application of 2 per cent procaine to 
the area of nervous irritability may be effective (rarely would this be applicable 
or plausible in oral surgery). Oxygen tension should be increased, especially 
if hypoxia is present. Manual bag pressure or increased machine pressure may 
be helpful. 

Should all measures fail to relieve the spasm, endotracheal intubation 
should be accomplished at almost any expense. If the spasm is a result of mid- 
duction of the true voeal cords, the tube should be inserted on expiration or, 
in the ease of further opposition of the ventricular ligaments and the ary- 
epiglottie folds, 10 per cent cocaine should be applied directly upon the glottis. 
A true evaluation of the anatomic counterpart to an existing laryngeal spasm can 
be made with facility only after extensive training and experience.”* 

Tracheostomy, of course, is the last resort. The criterion to determine the 
optimum time for such intervention must be based upon the circulatory status. 
The time interval between the onset of laryngeal spasm and the appearance of 
circulatory failure varies from as little as one minute in the decompensated 
cardiae patient to as long as ten minutes in the robust individual. Fortunately, 
laryngeal spasm usually relaxes before circulatory failure appears. However, 
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patients not premedicated with atropine or scopolamine and anesthetized with 
an intravenous barbiturate have been reported to have died before laryngeal 
spasm was relieved.?* 

In an emergency of this nature, a tracheostomy may be performed quickly 
by the use of a sharp trocar which is thrust through the skin into the trachea, 
leaving the cannula to admit air.** 


During the course of anesthesia, the respiratory pattern may vary in change 
of tidal volume or in rate, as manifested by hyperpnea, hypopnea, tachypnea, 
bradypnea and finally Cheyne-Stokes respiration.”* 


Hyperpnea is increased respiratory tidal volume and is characterized hy 
increased expansion of respiratory movements, both thoracic and diaphragmatic. 
Its causes are excessive accumulations of carbon dioxide in the inspired air, 
oxygen lack in its initial phase, and the resultant exaggerated respiratory move- 
ments. A moderate degree of hyperpnea is normal during first plane surgical 
anesthesia and often may be the first warning sign of lightening anesthesia. 

Hypopnea is decreased respiratory tidal volume, as evidenced by decreased 
respiratory movements. It is an intermediary stage approaching apnea and is 
caused by any one of a number of causes. Among the most important are the 
technique of administration, premedication drugs, and the anesthetic agents 
themselves. The various factors responsible for carotid body apnea may, in less 
accentuated forms, cause hypopnea instead. 

Tachypnea (polypnea) is increased respiratory rate. Its most common 
causes are oxygen lack and carbon dioxide excess in its early stages. Respiratory 
obstruction is accompanied by some tachypnea as well as by visibly increased 
and forceful respiratory efforts. Impaired circulation, as in shock, may be asso- 
ciated with oxygen-want and arterial hypotension, due to cardio-aortie and 
carotid sinus stimulation; both may be manifested by tachypnea. 

Bradypnea is slowing of the respiratory rate to less than twelve per minute. 
It is due to central medullary depression which may be due to preanesthetie 
medication alone or in combination with the effects of a rapid-acting anesthetic 
agent, such as cyclopropane or Vinethene. The intravenous barbiturates are 
also respiratory depressants and may influence bradypnea onset. 

When Pentothal Sodium and the other newer intravenous barbiturates were 
first used, the simplicity of administration caused many initial complications, 
primarily laryngeal spasm and apnea. Lack of experience misled the unwary 
anesthetist into using too high percentages of the drug or administering it too 
quickly.*? 

Damage to the medullary respiratory center(s) from oxygen-lack often 
results in a type of breathing known as Cheyne-Stokes’ respiration. It is charac- 
terized by alternating phases of apnea and hyperpnea with tachypnea, each 
phase lasting about thirty seconds. If not already irreversible, this can be 
remedied only by increasing the oxygen in the anesthetic mixture.*’ 





ane 
is | 


in ( 
tive 
ane 
by 


the 
trol 
or 1 
und 
lati 
the 
fest 


in ¢ 
pre ) 
biti 
ins} 
defi 


star 


met 
pre: 
its « 
hav 
not 
tion 


vap 
resi; 
app 
ignc 


pre] 








RESPIRATORY COMPLICATIONS OF GENERAL ANESTHESIA IN DENTISTRY 399 


Apnea and Carotid Body Reflexes*’ 


\pnea is the cessation of respiration and may develop during any plane of 
iesia. The lighter the plane, the more likely it is to occur, because there 


is  -s depression of reflex activity. 
he causative stimulus may be mechanical, pharmacologic, or biochemical 
in ov igin. Mechanical stimuli are occasioned by surgical manipulation of sensi- 


tive ,utonomie pathways. Pharmacologically, changes may be produced by pre- 
etic medicaments and therapeutic drugs. Biochemical stimuli are initiated 
by changes in earbon dioxide and/or blood oxygen content and pH changes. 

\pnea eaused by direct mechanical stimulation may be from irritation of 
the splanchnie nerves or celiac plexus, the vagus nerve, overventilation in con- 


trolled respiration or stimulation of periosteum. Stimulation of the splanchnic 
or vagus nerves or the celiac plexus is a remote possibility in dental procedures 
under general anesthesia, but, due to the proximity of the operating field, stimu- 
lation of the pressoreceptor areas by direct pressure upon the carotid sinus at 
the area of the bifureation of the carotid artery may bring about apneic mani- 
festations. 

During or after a period of controlled respirations, the patient may remain 
in apnea for a variable period of time, often as long as fifteen minutes. The 
probable eause of this is that rhythmic pulmonary distention may result in inhi- 


bition of the Hering-Breuer reflex. In the physiologic mechanism of breathing, 
inspiratory expansion of the lungs is followed by an automatic expiration. When 
deflation occurs, a stream of nervous impulses from the respiratory center(s) 
starts the eyele again.** 

Apnea of biochemical origin may result from the effect of a change in blood 
metabolites or oxygen-lack on the carotid body.** Atropine and scopolamine de- 
press the carotid body mechanism and tend to induce apnea sooner and increase 
its duration. Waters and co-workers, in their studies on respiratory alkalosis, 
have shown that excessive loss of carbon dioxide due to hyperventilation does 
not produce respiratory arrest and that acapnia rarely, if ever, depresses respira- 
tion to the point of apnea during anesthesia. 


Breath-Holding 


Breath-holding is always a conscious effort not to inhale the anesthetic 
vapors, and is most frequently seen in young children who are consciously 
resisting anesthetization. The varied causes of this act are (1) nervousness and 
apprehension, (2) too strong or pungent vapor, (3) neurotic hysteria, and (4) 
ignorance of the manner of inhalation due to improper or inadequate verbal 
preparation. 


Effect of Muscle Relaxant Drugs on the Respiratory System 


Griffith’s elassie introduction of curare into the clinical practice of anesthesi- 
ology in 1942 has been followed by shorter acting muscle relaxants, namely, 
Syncurine and Flaxedil. Nevertheless, it has become evident, particularly in 
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cases where muscle relaxation has been desirable only for momentary periods 
(e.g., endotracheal intubation), that a muscle relaxant was needed that would 
provide ideal conditions without leaving a trail of respiratory depression in 
its wake. The introduction of sucecinylcholine, an ultrashort-acting muscle 
relaxant which has a duration of activity of but two or three minutes following 
a full relaxant dose, has provided the anesthesiologist with an almost ideal 
adjuvant to general anesthesia, particularly for the facilitation of endotracheal 
intubation.*® 
Important Notes on the Clinical Use of Succinylcholine 


Although the muscle relaxant drugs should never be used in a dental office, 
except under the most ideal circumstances, their use has become so widespread 
in hospital operating rooms that the oral surgeon must be familiar with their 
effects. One of the biggest obstacles in the way of a smoothly functioning 
operating team can be the surgeon’s ignorance of the anesthetist’s problems, or 
his inability to understand the action of the anesthetic agents. The oral surgeon, 
who frequently has had anesthetic training himself, is in a position to under- 
stand the anesthetist’s role. This can be done successfully only if he is fully 
acquainted with the drugs being used in any procedure in which he takes part. 

Succinyleholine is not an anesthetic agent. General anesthetic agents must 
be utilized with it in sufficient quantity to induce light anesthesia. If this is 
not done, there is danger of operating on a paralyzed, but awake, patient! 
There may be a tendency to disregard somewhat the classical signs of surgical 
anesthesia with the use of succinyleholine. Actually, although there are not 
nearly as many difficulties with ‘‘pushing,’’ laryngeal spasm, ete., the anes- 
thetist’s role is now that much more difficult in keeping the patient constantly 
in the upper first plane of the third stage of anesthesia.** 

There is an individual susceptibility to some muscle relaxant drugs which 
should be anticipated, enabling gradual descent toward respiratory embarrass- 
ment, due to relaxation of the muscles and accessory muscles of respiration. 
This must be watched with particular care when the patient’s physiopharma- 
cologie equilibrium has been altered with preanesthetie agents. 

Suecinyleholine is a peripheral respiratory depressant, depolarizing the 
myoneural junctions of the respiratory muscles. Therefore, respirations must 
be either assisted or controlled throughout the course of the drug’s activity if 
there is evidence of respiratory depression.** 


Resuscitation 


When breathing has ceased, resuscitative measures are indicated immedi- 
ately. A few general principles apply to any type of resuscitation : 

1. There must be a free airway, since artificial respiration is futile unless 
the airway is patent. The following provisions will help maintain this potency: 


a. remove foreign bodies from mouth and pharynx. 
b. place head in position to avoid aspiration. 

ce. elevate chin; turn head in lateral or prone position. 
d. introduce pharyngeal airway or endotracheal tube. 
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. There is no way of storing oxygen in the body; therefore, since the pa- 
tien’ must be ventilated, some method of resuscitation must be instituted im- 
mediately. Manual bag pressure and elevation of machine pressure are the sim- 
ways of accomplishing this during anesthesia—if the airway is patent. 
: Stimulating drugs, such as Coramine and Metrazol, are more harmful 
helpful if the respiratory center(s) are not well ventilated. Therefore, if 
ient is in apnea or in need of respiratory stimulation, stimulants can be 
injected judiciously once adequate oxygenation has been accomplished. If 
administered during a period of oxygen lack, stimulants only increase the need 
for oxygen to the higher nerve centers and impede resuscitation.'* 


ples 
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Conclusion 


[he reader must not imagine that the numerous difficulties, accidents, and 

vers are of such common occurrence as their detailed description might 
y; but noting that troublesome and even threatening symptoms sometimes 
supervene in an unexpected manner, it behooves every anesthetist, even for what 
may seem to be the most trifling operation, to be fully aware of the mechanism, 
consequences, and treatment of every complication which might arise during 
the course of a general anesthesia. 
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Oral Pathology 


SOLITARY METASTATIC LESION TO THE GINGIVAE 
MASQUERADING AS INFLAMMATION 


Juuian A, Sveruie, M.D., D.Sc. (Mep.), F.A.C.S., Gustav C. Tassman, D.D.S., 
AND Rautpu GoupsMitH, M.D., F.A.C.S., PHILADELPHIA, Pa. 


N CERTAIN eases of malignancy in the mouth, curative efforts may sueceed 
| only if an early and adequate diagnosis is made. Any delay in diagnosis 
obviously decreases rates of operability and curability. It is important to be 
aware of an unusual lesion manifest in an unexpected location and the dentist 
should lose no time in calling in consultants for further studies and advice. 

An example of this was observed recently in a patient who had been 
treated by his local dentist for four months in an attempt to eradicate a pre- 
sumed alveolar abscess in the lower jaw. Several teeth were extracted and 
several incisions were made for drainage, but at no time was a biopsy specimen 
taken. A malignant lesion should have been suspected in this case, since three 
months before the dentist was consulted the patient’s right lung was removed 
because of carcinoma. Apparently the dentist failed to obtain the history or, 
if he did, he neglected to take cognizance of the fact. 

The solitary metastasis in the mouth was the only demonstrable evidence 
of the disease until the time of this patient’s death. At an early stage in the 
life history of the metastasis, it might possibly have been eradicated by local 
resection supplemented by radical neck dissection. 


Case Report 


J. D., a 34-year-old white man, was admitted to the Northern Division of the Albert 
Einstein Medical Center on Jan. 26, 1952. His chief complaint on admission was a cough 
of approximately six weeks’ duration. At first, the cough was productive of white sputum. 
After Jan. 1, 1952, blood was coughed in quantities of up to one-half teaspoonful. He had 
been under treatment for allergic bronchitis for about two years. Because of these new 
symptoms, he consulted his physician on Jan. 10, 1952. Bed rest was prescribed and the 
patient was treated with penicillin. After a few days he was referred for x-ray examina- 
tion of his chest. In the right upper lobe there was seen a round apparently benign mass 
which was about 4 em. in diameter. He was treated conservatively but without relief. 
Hoarseness appeared Jan. 15, 1952. This was followed by a feeling of tightness at the 
left side of the sternum and accompanied by dyspnea. There had been no pain, nor any 
weight loss. Sputum examinations on Jan. 12, 13, and 14, 1952, were negative for tubercle 


From the Surgical Service of the Albert Einstein Medical Center (Northern Division). 
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bacilli. On physical examination positive findings were limited to the chest. There was 
very slight impairment to the percussion in the right subclavicular area, together with 
harsh breath sounds and distant crackling rales. 

Blood count and chemistries were normal. Roentgenograms of the gastrointestinal 
tract and of the kidneys were normal, Chest x-rays, including a planigram, revealed a 
mass present in the right upper lobe which was described as benign because of its cireum- 
scribed and noninfiltrating appearance. 

After suitable preoperative preparation, including aerosol penicillin and forced feed- 
ings, he was operated upon by one of us (J. A.S.) on Feb. 4, 1952. A thoracotomy was 
done from a posterolateral approach through the bed of the fifth rib. A malignant pleo- 
morphic adenocarcinoma of the right upper lobe was removed by pneumonectomy. Hilar 
nodes which contained malignant célls were removed. Postoperative convalescence was 
satisfactory and he was discharged from the hospital Feb. 16, 1952. 


Fig. 1—Normal mandible surrounded by metastatic tumor not visible in the roentgen film. 


The patient was comfortable through May, 1952. At the end of May he complained 
At this time his dentist removed a 
ain in the 


of pain in his right lower jaw when masticating. 
tooth. Roentgenograms of the jaw were taken, and reported as negative. 
jaw was then associated with numbness. By the end of July, at which time his dentist 
told him he had an abscess of the lower jaw, severe pain increased and the jaw became 
swollen so that he was totally unable to masticate food. Several incisions for drainage 
were made and another tooth was extracted. The patient was readmitted to the Northern 
Division of the Albert Einstein Medical Center on Aug. 4, 1952. 

On the occasion of this readmission, his chief complaints were swelling of the right 
lower jaw, numbness of the right lower face, pain in the mouth, and some inability to 
open the jaw, particularly in chewing efforts. 

Significant positive findings were restricted to the face and neck. There was 
diminished sensation in the cutaneous distribution to the right lower jaw distal to the 
angle. Within the mouth, in the premolar area, was a soft, gray, fungating, friable, easily 
bleeding mass approximately 4 by 4 by 3 em. in size, displacing the floor of the mouth, 
and presenting a mechanical obstacle to movement of the jaw. Two ulcerations were 
seen at the sites of previous dental extractions. The mass was so large that the upper 
teeth left an impression in the soft tissue. 

Large submaxillary and suprahyoid lymph nodes were palpable on the right side. 
A few scattered enlarged cervical nodes were present bilaterally. The chin and that part 
of the jaw distal to it on the right side were swollen and indurated. 
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There was no evidence of recurrence of the neoplasm in the thorax, nor in the in- 
isional area. Clinical and radiologic studies revealed no evidence of metastatic lesion in 
the bony skeleton including the skull, spine, ribs, and jaw; nor were any abnormalities 
identified on studies of the gastrointestinal and cardiorespiratory systems. 

Blood examinations showed hemoglobin of 8.3 Gm., red blood cell count of 2.94 million 
mm., and a white blood cell count of 11.3 thousand. Total proteins were 7.3 Gm, per 
with normal albumin (4.0); globulin (3.3) ratio. Alkaline phosphatase was within 


normal levels at 3.9 units. 

Intraoral and extraoral films showed no bony changes in the mandible (Fig. 1). 
Under loeal mandibular block, a biopsy specimen of the soft tissue mass in the mouth was 
ta on Aug. 6, 1952, by one of us (G.T.). Tissue was exceedingly friable; no pus or 
exudate was seen. There was moderate bleeding which was not difficult to control with 
the usual hemostatie agents. The pathologist reported that the tissue was an ‘‘anaplastic 


malignaney’’ closely resembling that removed from the lung six months previously. 

Despite the maintained level of serum proteins, the patient was losing weight because 
of his inability to eat. Forced alimentation, including parenteral methods, was attempted. 
it was necessary to use large doses of narcotics to relieve the local pain. A course of 
radiotherapy was administered. 

This patient could not be brought into condition for surgery. He died on Aug. 28, 
1952, seven months after resection of the primary pulmonary neoplasm and four months 
after the appearance of the metastasis in the mouth. Autopsy permission was not granted. 


Conclusions 


In eases of oral pathology it is important that the dentist ascertain as 
complete a history as possible. Even though no bony changes are seen in the 
roentgenograms of such eases as this one, biopsy is of prime importance. 
Swellings of the jaws must not always be looked upon as originating from 
alveolar abscesses. 
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REPORT OF SIX CASES OF ANODONTIA PARTIALIS AND A 
CONSIDERATION OF SOME ASPECTS OF ITS ORIGIN 


H. C. Berenpt, D.D.S., JERUSALEM, ISRAEL 


Introduction 


ROM the viewpoint of oral histology, embryology, and genetics, as well as 
from the viewpoint of oral rehabilitation, variations in the number of teeil 
and especially cases of anodontia partialis are an interesting object of study. 
Supernumerary teeth are less frequently a problem for the dentist, as their 
elimination often brings the treatment to its end or permits the neighboring 
teeth to take up their normal position, except for severe cases, where other 
disturbances, such as malpositién of multiple supernumerary teeth, tilting or 
torsiversion, are involved, as I had occasion to follow up in one ease.* 
The purpose of th’s article is to report on some further? cases and to dis- 
cuss some aspects of anodontia partialis. 
These new cases include six patients, five male and one female, aged 14, 14, 
15, 9, 12, and 23, respectively. 


Case Reports 


Case 1.—An Israeli boy, Ki, 14, showed none of the other disturbances which are some- 
Mental development was normal. Examination of the 


elavicles, hands (number and length of fingers), nails, pupils, eyebrows, and hair revealed no 


times linked with anodontia partialis. 


abnormality; the function of the sweat glands appeared normal. Growth and development 
of the boy gave no indication of endocrine disturbances. No teeth had been extracted. 
The tooth formula was as follows: 
7 7 
6543 2111 2 8 4 
(7)6V 43 2A sA 2 38 4 





5 (7) 


The teeth were normally shaped, no torsiversion had taken place, and the teeth were 
X-ray examination (Fig. 1) showed that under A|A no permanent 
Underneath the delayed deciduous second molars the 
In the lower jaw the second permanent molars 


lining up normally. 
central incisors were lying in the jaw. 
permanent second premolars were visible. 
were fully developed, whereas in the upper jaw only two peg-shaped second molars could be 
found. 


CasE 2.—As in the previous case no general disturbances could be found in the boy, 
A. R., aged 14, born in Palestine of Persian origin. According to the patient all his five 
sisters had normal teeth. No major diseases during childhood were reported. Mental develop- 
ment was good. 

Examination of clavicles, hands, feet, hair, and eyebrows showed no anomalies. Sweat- 
ing and sense of taste appeared normal. There were no indications of endocrine disorders. 

From the Department of Dental Hygiene, The Nathan and Lina Straus Health Centre 
of “Hadassah” Medical Organisation, Jerusalem, Israel. 
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Che tooth formula was as follows: 


~~ ecepeis ce Ae se 
a i ae 32 AJA2345 6 —- 





X-ray examination (Fig. 2) revealed that the teeth were located in their normal po- 
but with intervals of 1 to 2 mm. between the front teeth. No torsiversion was 


t. Their size appeared normal. 


Fig. 1.—Case 1. 


No unerupted teeth were seen in the mandible nor in the maxilla, which means that 
the lateral upper incisors, the lower central incisors, and all four second molars were 
missing.* The deciduous canine C| was persisting, its root partly resorbed, though the 
permanent canine could not be held responsible for this process. 


Case 3.—M. §8., boy aged 15 and born in Palestine, strongly built, had no signs of 
general disturbances. Except for measles, he had no childhood illnesses. Pupils, eyebrows, 
clavicles, hands and feet were normal. Growth of hair was normal. Sweating and sense of 
taste were normal. 

The mouth revealed healthy gums, one filling, no decay. Except for the frontal spaces 
aud slight torsiversion of 3|, he had normal alignment of teeth. No extractions had been 
performed. The tooth formula was as follows: 

765 4 3 C 


45 67 
O.5 69 5 a 4 


7 x 





7 


X-ray examination (Fig. 3) again showed that no teeth were unerupted. Upper 


and lower central incisors were missing. At | C again resorption had started. One 


premolar was missing. 


*As in previous articles I have excluded the wisdom teeth from statistics, as their ab- 
may be a phylogenetic symptom. 
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Fig. 3.—Case 3. 


Fig. 4.—Case 4. 
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\SE 4.—This case is that of a woman, L. M., aged 23, born in Germany. In this case 
more Jetails were available. 

‘istory.—Her mother was in good health during pregnancy. The patient’s brothers 
had normal teeth. Diseases during childhood were whooping cough, measles, dysentery, and 
later, ut the age of 17, typhoid. The patient lost half of her weight in the four years she 
spent in concentration camps, but recovered well later (weight now, 51 kilograms, height, 
154 « ; 
the upper jaw in the lateral region of each side one tooth was extracted some years 
previously. According to the patient they had fully developed roots. This description 
justifis the assumption that the extracted teeth were the first permanent molars. 

esent Status.—Routine examination of hands, nails, pupils, and hair revealed no 
pathologie changes, and sweating was apparently normal. No indications of endocrine dis- 
turbances were found, 

xamination of the mouth revealed the gums to be healthy. The persisting deciduous 
teeth and some permanent teeth showed decay, some of them being filled. The size of the 
ent teeth was extremely small, front teeth as well as molars. The distances between 


pern 
mally in juxtaposition is from 1 to 8 mm. The tooth formula was as follows: 


teeth 





7 - 3 Re Ae. ee. sh a 7 
7 6 5 :& A193 ©... 622s 

Owing to the irregular shape of the teeth, it was difficult to decide whether the two 
teeth nearest to the central upper incisors were the canines or the lateral incisors. We 
must take into consideration the fact that the absence of canines is a very rare occurrence, 
though this has been observed.2 The same uncertainty applies to the tooth next to Al ‘ 

Since on the left side no permanent lower canine developed, we assumed that the 
tooth next to A| was a lateral incisor and both lower canines were missing. 

X-ray examination (Fig. 4), as in previous cases, showed that no unerupted teeth 


were to be seen in the jaws and that root resorption had started under A | A C E, 


Case 5.—This case is that of a boy, B. A., 9% years old, born in Palestine. 

History.—According to his mother, two elder sisters and one younger sister had normal 
teeth. While pregnant with this boy the mother was treated for anemia. Labor was 
difficult, according to the attending doctor’s report, and ended with a forceps delivery, the 
child being eyanotie at birth. After an injection of Lobelin breathing became normal. The 
later development was uneventful with no myopia or endocrine disturbances and with few 
childhood ailments. 

Present Status.—General bodily growth was normal for his age. He had healthy gums 
and no decay in his teeth, which were of normal ‘dimensions. A severe distoclusion brought 
the child to the orthodontist.* 

The tooth formula was as follows: 

5 é 3 
E y 2 C 
3.4 

X-ray examination (Fig. 5) revealed on the right upper side 3|, one premolar, 
and 7| still lying in the jaw, the premolar in oblique direction. 7 {| and only one premolar 
were visible. Under A| there was no central incisor (1|). | 1 was missing too (no ex- 
tractions were performed). |3 and one premolar only were still unerupted. At a distance 
of about 8 mm, behind |6 there lay one further tooth, taken to be |7. In the left upper 


7 were still in the bone. 


jaw no teeth were missing; |3 4 5 and | 


_ CASE 6.—The last case in this series was a boy, 8S. C. H., of Syrian origin, aged 12. 
His parents were not living in this country, so that facts about his early childhood were not 


*I wish to thank Dr. Lilly Block-Wolf, Jerusalem, for kindly allowing me to follow up 


this case, 
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available. Development, mental and physical, was normal. The usual examination showed 
no anomalies, except for an extreme broadening of the nasal bone, which was deforming the 
nose. The mouth revealed healthy gums; there was no decay of teeth, which were extremely 
small. The upper incisors were 6 mm, broad, the canines only 5 mm., and the length of the 
first molars was 6 mm. 

The tooth formula was as follows: 


Fig. 6.—Case 6. 
X-ray examination (Fig. 6), revealed in the upper jaw that 7|, one small premolar, 


and |7 were lying in the jaw. In the lower jaw, one premolar only and one second molar 


were visible. 


Table I summarizes the distribution of the missing teeth both in the six 
cases reported here and in six other cases previously reported by me. Accord - 
ing to Table I the lower central incisors were the most frequently missing teeth, 
followed by the upper lateral incisors. The next most frequently absent group 
was that of the premolars. No upper central incisors and no first molars were 
absent in this total of 12 cases of anodontia partialis. 


Discussion 


One cannot from case reports form a theory about anodontia partialis and 
evaluation uf the facts must be left to the future. Nevertheless, I should like 
to point out some aspects which, based on my own observations, may be of 


interest. 
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TABLE I. DISTRIBUTION OF MISSING TEETH ACCORDING TO POSITION* 








~ POSITION | PRESENT NORMAL | ORDER 








F REPORT REPORTED2 | THE 12 CASES TOTAL OF 
(6 CASES) (6 CASES) | TOGETHER | NUMBER ABSENCE 


- ; 24 
8 11 19 24 
5 5 24 
6 25 48 
‘ 24 
2 (and 2 2 4 (and 2) 24 
1 22 24 
24 
24 
48 
* 24 
7|7 3 24 
The wisdom teeth are not included in the above figures. 
Premolars were taken as a group, as position is sometimes indefinable. 
These teeth are peg-shaped. 








in a preliminary survey of anodontia partialis the following may be noted: 

a. In anodontia partialis 1 to 16, or even more, permanent teeth may be 
missing. 

b. The condition is frequently symmetric. 

e. Teeth may be of normal shape or reduced in their size. 

d. Together with anodontia partialis supernumerary teeth may appear. 

e. The number of missing teeth in the upper and lower jaws may not be 


equal. 
f. Disturbances of other organs or parts of organs of ectodermal origin may 


oceur. 


g. Numerous eases of hereditary anodontia partialis have been reported. 


These facts must be taken into account when considering the possible 
origin of anodontia partialis. We know that the first stages of development 
of the lamina take place in the sixth embryonal week, that the first signs of cal- 
cification of the incisors occur in the fourth or fifth embryonal month, that the 
calcification of the bud of the second permanent molar already starts during 
the seventeenth embryonal week ;.therefore we may assume that the causes of 
anodontia partialis and, of course, of anodontia totalis too, are to be found in 
the early stages of development. 

If the disturbances occur at a very early age, the assumption may be 
correct that other ectodermal disturbances are the expression of an early gen- 
eral disorder, and that endocrine disorders, for example, as seen in some cases 
are not the cause of anodontia, but only another symptom of a linked and 
common background. 

The time factor may be decisive in determining whether the number of 
tooth germs or the morphology of the teeth, or, as observed in some cases, both 
of them, are to be affected. 

Results of experiments by Warkany, Nelson, and Schraffenberger’® ** with 
deficient feeding of rats and the later disturbances in their offspring are of 
significance. Some of the offspring showed signs similar to those which were 
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TABLE II. QUESTIONNAIRE ON ANODONTIA PARTIALIS 








Name: Christian name: Address: 
Date of birth: 
Anamnesis: Parents Number of teeth: 
Anomalies: 
Brothers and sisters: Number of teeth: 
Anomalies : 
(In case of anomalies fill in a special questionnaire for each person) 
Mother’s health during pregnancy: 
Birth-trauma: 
Accidents during early childhood: 
Childhood illnesses: 
Neurological disturbances: 
Teeth: Caries: 
Extractions: 
Present Status: 
Height: Weight: 
Mental development: 
Asymmetry of head: 
Hands and 
Number of fingers: 
Length of fingers: 
Nails: 
Clavicles: 
Eyes: Disturbances of sight: 
Deformity of pupils: 
Hair growth: Head 
Body 
Eyebrows: 
Endocrine disturbances: 
Mouth: Palate Tonsils 
Occlusion Plaster models 
Gums Sense of taste 
Teeth: 
Shape: Normal, small, peg-shaped 
Caries: 
Fillings: 
Distances: 
Torsiversion : 
Supernumerary teeth: 


Tooth formula according to mouth inspection: 


Corrected tooth formula in combination with x-ray findings: 


X-ray examination: Mouth: Complete status: 
Cephalometric x-rays: 
(Growth and development ) 
( Hypophysis ) 
Hands: (Carpal index) 
In case of anomalies: X-rays of Hands 
Feet 
Clavicles 


Remarks: 
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obse:ved in one human being,’ and it is of interest that in this case a 
hist. ry of ill health during pregnancy with a diagnosis of pleurodiaphragmatic 
adh: sion was obtained. A history of ill health during pregnancy of course does 
not ».ecessarily imply a causative relationship between this ill health and the 
prescuice of anodontia partialis. It is possible that disturbed maternal metabo- 
lism luring pregnancy may be effective only in the presence of other factors, 
as yet unknown. 

‘he x-ray examination in one previously reported case? showed some lines 
of i) creased density and in a second case two small calcified buds in the region 
where the central lower incisors should have developed. This and the incom- 
plete development of the second upper molars in Case 1 may support Hemley’s® 
view point that the development of certain teeth may cease after the early stages. 

\s the appearance is usually symmetrical and as in hereditary cases of 
anodontia usually the same teeth are missing (most frequently the upper lateral 
incisors), it seems to be certain that the disorder is determined by an early 
generalized disturbance. 

Another faet, too, may throw light on the problem: The lower central 
incisors and the upper lateral incisors are normally weak, small teeth, which 
develop in juxtaposition to places of early embryonal fusion, so that here special 
local environmental influences may be stronger than elsewhere and thus interfere 
with the development of the anlage under certain circumstances. The question 
remains, why in some of these cases just the second molars are also absent or 
underdeveloped. 

Additional eases of anodontia partialis, systematically reported, may help 
to solve this small problem within the larger framework of biologie questions. 
Table II may help in such a systematic approach. 


Summary 


Six eases of anodontia partialis are presented with 2, 8, 5, 10, 5, and 11 
permanent teeth missing, respectively. No general disturbances were found. 
The most frequently missing teeth were the lower central incisors, whereas the 
first molars never failed to erupt. 

An attempt has been made to sift the material of this and earlier reports 
in order to systematize some of the findings, and a questionnaire has been added 
which, it is suggested, may make it easier following up new cases and getting 
more reports and further indications regarding the origin of anodontia partialis. 
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GELFOAM SPONGE BIOPSY IN THE DIAGNOSIS OF ORAL 
CARCINOMA 


Joun D. Piro, D.D.S., Austin H. Kutscuerr, D.D.S., E. E. Sprout, M.D.. anp 
Epwakp V. ZEGARELLI, D.D.S., M.S., New York, N. Y. 


|. ADSTONE?* has reported the successful use of a Gelfoam sponge biopsy 
G technique in the diagnosis of cancer in accessible regions of the body for 
lesions of the skin, mouth, bronchi, lower bowel, cervix, and uterus. According 
to the Gladstone technique, the undiagnosed ulcer is wiped clean by means of 
sterile dry gauze, following which a dry Gelfoam swab (held tightly by sponge 
forceps) is rubbed gently over the area until it becomes wet. The swab then 
is pressed more firmly against the lesion with sufficient rubbing to permit 
surface cells in the area to adhere to the sponge surface. The sponge absorbs 
tissue juice, suspended cells, and particles of tissue. The completed sponge 
biopsy then is fixed in 10 per cent formalin or Bouin’s solution, embedded in 
paraffin, seetioned, mounted, stained with hematoxylin and eosin, and ex- 
amined by a pathologist. Gladstone has cautioned that the lesion must be 
seen clearly and that dead tissue must be removed by gauze before sponge bi- 
opsy is attempted. Emphasis is placed on the rubbing of the sponge firmly 
over the lesion. It is suggested that it is important to rub the sponge around 
the edge of the uleer near the surrounding normal tissue. Particles of tissue 
removed with the sponge biopsy specimen are to be placed in-contact with the 
sponge biopsy specimen and processed with it. 

The surface of Gelfoam that has been in contact with the ulcer usually is 
found to be diseolored. Sections are cut from the flat surface. Microscopic 
examination is said to reveal the sponge network on the surfaces and in the 
interstices of which cells and tissue particles are seen. Sponges that have 
been rubbed in eontaet with the cancer are reported to reveal cancer cells, 
singly or in groups, as well as particles of cancer tissues with their charac- 
teristie eytologie and histologic abnormalities. The technique as described 
is simple and, aceording to the author, requires no special precautions. 

It was the purpose of this study to evaluate the Gladstone technique when 
used in the diagnosis of intraoral malignancy. 


Methods 


The instructions outlined above were followed meticulously. Eleven un- 
selected patients, aged 43 to 73, ten men and one women, were included in 


From the Departments of Dentistry and Pathology of the Francis Delafield Hospital of 
City of New York. 
Gelfoam diagnosis kits were provided by the Upjohn Company through the courtesy of 
Dr. Joseph P. Webb. 
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our study. Most cases represented advanced or terminal carcinoma, Lesions 
in such individuals might be expected to reveal readily a positive diagnosis of 
cancer by Gelfoam biopsy. Gelfoam biopsy specimens and surgical biopsy 
specimens were taken of lesions in six patients with squamous cell carcinoma 
of the tongue, one patient with epidermoid carcinoma of the soft palate, one 
patient with carcinoma of the alveolar ridge area, one patient with recurrent 
carcinoma of a fistulous salivary tract, one patient with fibrosarcoma of the 
tongue, and one patient with squamous cell epithelioma of the gingiva. 

Since it was considered possible that some of the material originally drawn 
into the Gelfoam sponge might be expressed when specimens are quartered at 
the time of embedding, Gelfoam biopsy specimens of six cases (chosen at ran- 
dom from the eleven previously studied) were taken again, using sponges 
which previously had been divided into four parts. 

A summary of the clinical findings upon examination of the oral car- 
cinoma for each patient at the time of Gelfoam biopsy is found in Table I. 


TABLE I. CLINICAL FINDINGS IN ELEVEN CASES OF ORAL CARCINOMA AT THE TIME OF 
GELFOAM BIOPSY 
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Results 


The clinical diagnosis and the histologic findings from the surgical biopsy 
of these lesions have been correlated with the detailed histopathologie find- 
ings obtained from Gelfoam sponge biopsy in Tables IT and III. 

In each of the eleven cases, positive diagnosis for carcinoma was made 
without difficulty by surgical biopsy of the lesions. In only three of these 
proved cases of carcinoma was the Gelfoam sponge biopsy specimen considered 
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GELFOAM SPONGE BIOPSY IN DIAGNOSIS OF ORAL CARCINOMA 421 


positive for cancer as determined by the eleven specimens first taken. Of the 
six quartered Gelfoam biopsy specimens subsequently studied, two were con- 
sidered positive for cancer, one questionable, and three negative for cancer. 
Thus, of a total of seventeen Gelfoam biopsy specimens taken from eleven 
proved eases of carcinoma, five were found positive, one questionable, and 
eleven negative. 
In three cases, in order to secure and insure a more adequate survey of 
biopsy specimen, the Gelfoam squares were cut into numerous small pieces 
processed. The results of the microscopic examination of these fragments 
elfoam still were unsatisfactory for diagnosis of carcinoma. 


Discussion 


It is unfortunate that these are the findings to be reported, since a simple, 
easily accomplished, noninjurious technique for the diagnosis of oral cancer 
in the elinie or general practitioner’s office is one of the most immediate needs 
of medical and dental practice today. 

The undesirable, and perhaps even fatal, sequelae of reliance upon the 
false negatives reported in eight of the eleven Gelfoam-biopsied cases are at 
once apparent. Although occasional false positives might be tolerated in a 
routine simple clinical procedure for diagnosis of cancer, an occasional false 
negative sharply detracts from the usefulness of such a technique, while so 
large a percentage of false negatives as eight of eleven cases is indicative of a 
dangerous procedure, even in the hands of a competent general practitioner- 
pathologist team. 

Gelfoam biopsy specimens cannot possibly be expected to furnish cer- 
tain essential information consistently needed and utilized for proper diag- 
nosis of malignaney (that is, invasive characteristics). Not only exceedingly 
good specimens, but also the services of a trained pathologist thoroughly fa- 
miliar with the technique, are certainly required in order to obtain any 
positive results. Even under optimal conditions, it is questionable that this 
technique ean be considered sufficiently reliable to justify the risks involved. 


Summary 


One or more Gelfoam sponge biopsy specimens were taken in eleven con- 
secutive eases of carcinoma (proved positive by surgical biopsy) of the oral cav- 
ity. One each of these Gelfoam biopsies was performed, processed, and studied 
according to the technique of Gladstone, while additional specimens were 
studied by a slightly modified technique. In our hands, fixed, mounted, and 
stained sections of these Gelfoam biopsy specimens were negative for cancer 
in eight of the eleven cases. 

The authors express their appreciation to Drs. Thomas G. Petrick, Joseph Halleron, 
W. B. Stewart, and Philip 8. Vassar for their cooperation in aiding in the evaluation of the 
surgical and the Gelfoam biopsy specimens and to Miss Alice Barnett for her assistance in 
coordinating these studies. 
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NEUROFIBROMATOSIS AND LIPOGRANULOMA OF THE 


Patrick D. Toro, D.D.S., Cuicaco, ILL. 


ULTIPLE peripheral neurofibromatosis (von Recklinghausen’s disease) is 
M a familial disease of unknown etiology. There are in the skin soft sub- 
cutaneous nodules, measuring from a few millimeters to several centimeters in 
diameter. They may be localized and few in number, or many hundreds of 
them may be distributed over the entire body surface. The skin may present 
a patehy pigmentation of diffuse freckling. 

Boyd states that the histologic structure of the nodule is a mixture of 
reticular connective tissue and neurogenic tissue (Schwann cells). The nodule 
may undergo a jellylike hyaline degeneration which accounts for their soft 
character. Boyd suggests that the disturbance is one involving all connective 
tissue characterized by inadequate repair. 

Oral manifestations of neurofibromatosis were recently reported by Still- 
man.2 A palatal tumor was found in a woman with cervicofacial neuro- 
fibromatosis. The buceal parietes were characterized by papillomatous nodules 
found to be composed of neurogenic tissue. There was freckling of the skin, 
hirsutism, maeroglossia, and large flabby lips, which suggested some hormonal 
disturbance. The oral tumor was removed and a denture was constructed. 
In another patient, a solitary intrabony tumor of the palate was removed be- 
cause it was deflecting his denture. In both cases the possibility of recurrence 


was considered. 


Case Report 


Mr. C. F., aged 62, reported to the dental clinic for the construction of full dentures. 
The patient was a well-developed, well-nourished, white man. His entire skin surface was 
covered with small, soft, painless nodules which measured from a few millimeters to several 
centimeters in diameter. There was diffuse freckling of the entire skin surface. 

In 1917 two tumors were removed from the face. One was located about 5 em. lateral 
to the outer canthus of the left eye, while the other was found 1 cm. from the ala of the 
nose on the right side. These areas are now elevated, broad, and thick folds of skin. This 
probably represents the abnormal healing reaction following surgery (Fig. 1). Five years 
ago, a tumor was removed posterior to the sternocleidomastoid muscle within the sub- 
clavian triangle. This was followed by a temporary paralysis of the right arm, which 
lasted for five months. In 1949 another tumor was removed from the right popliteal 
fossa. The pathologist’s diagnosis in each case was neurofibroma. 


(Note: The patient claimed that following the surgical removal of each tumor, a new 


group of tumors formed.) 
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Oral Examination 


Oral examination revealed a normal mucosa and a few remaining teeth and root 
tips. On the left side of the palate extending from the lingual aspect of the cuspid to the 
first molar region there was a solitary soft nodular swelling which measured 4 em, by 3 
em. (Fig. 2). 





Fig. 1.—Multiple peripheral neurofibromatosis. Note the thick folds of skin at the ala 
of the nose and lateral to the outer canthus of the left eye, which followed biopsy of the 
nodules located there. 








Fig. 2.—Solitary neurofibroma of the palate 4 cm. by 3 cm. 


Roentgen Examinations 


X-ray examination was negative except for a radiolucency at the apex of [1,2 
which measured 1 cm. in diameter. The root tips seemed to float in this radiolucent area 
(Fig. 3). The bone underlying the palatal tumor appeared normal. 





pl: 


pa 


we 


sis 








NEUROFIBROMATOSIS AND LIPOGRANULOMA OF MOUTH 425 


Treatment 


he teeth and root tips were extracted and the radiolucent area | 1,2 was explored. 
This yielded a soft yellow mass, which was easily shelled out. The patient refused surgical 
intervention of the palatal mass but permitted aspiration, which yielded nothing. Full upper 
and er dentures were constructed with a relief in the tumor area. 





Fig. 3.—Lipogranuloma of the mandible. Note how the roots appear to be floating over 
the radiolucency. 





he 





Fig. 4.—Histopathology of the lipogranuloma. Note the foam cells with the centrally 
placed nuclei and foamy cytoplasm, and round cell infiltration. 


[t was felt that the possible abnormal healing reaction following the removal of the 
palatal tumor would result in a swelling similar to that which occurred on the skin. This 
would make the construction of a maxillary denture impossible. 


Histopathology 


The gross specimen from | 1,2 area measured 2 cm. by 4 em. and was soft in con- 
sistency and yellow in color. Histologic examination revealed a moderate amount of scar 
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tissue composed of strands of collagenous fibers and many mature vascular spaces. The 
mass of the specimen was composed of “foam cells,” disposed in rows and groups and 
separated by a thin, fibrous stroma. The cells had centrally placed nuclei and a reticular- 
like, delicate, foamy cytoplasm. Lymphocytes were distributed diffusely throughout and 
presented perivascular infiltration (Fig. 4). 


Diagnosis: Lipogranuloma. 


Summary 

A ease of multiple peripheral neurofibromatosis (von Recklinghausen’s 
disease) was presented. The oral manifestation was a solitary tumor in the 
palate. It was not removed because the patient refused surgery; also, it was 
believed that the healing reaction following surgery might be abnormally 
hyperplastic, which could be detrimental to denture construction. A lipo- 
granuloma was removed from the mandible at | 1,2. The root tips in this area 
were the causative agent for the granuloma, but the lipoid histiocytosis re- 
action remains obscure. Full upper and lower dentures were constructed. 
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CARIOUS-LIKE LESIONS OF ENAMEL PRODUCED IN THE ARTIFICIAL 
MOUTH* 
Warp Piaman, Pxu.D., Wm.t1AmM Hawks, M.S., Harotp West, D.D.S., AND 
CAROLYN Gaston, M.S., BrrMINGHAM, ALA. 


[1K prineipal prevailing concepts of the carious process imply that the proc- 

ess is an external attack on tooth surfaces, influenced only secondarily by 
physiologie factors operating during the time of attack. These concepts provide 
an ideal ease for in vitro experimentation. Numerous investigators, mentioned 
earlier,t have reported the development of carious-like lesions in extracted 
teeth, but the results have not been universally accepted, and the method has 
not been used to isolate or to study the influencing factors. 

The earlier in vitro procedures have been improved recently by the 
development of an “artificial mouth,” which makes possible the much closer 
simulation of actual physiologic conditions than was possible earlier and 


which permits the systematic control and variation of many of the possible 
influencing factors. If the apparatus proves to be a sufficiently close simula- 
tion of physiologic conditions, it should be of considerable value in general 


caries research and in the study of agents for caries control. 

The first article’ was principally a description of the apparatus and the 
general method. The present report is a summary of a preliminary investiga- 
tion to find and control the principal etiological factors. 


General Procedure 


The standard procedure as described previously’ was to mount freshly 
extracted human teeth in a plastic box. A natural gingival line was simulated 
by covering the mounting medium (dental stone) with cold-curing acrylate 
resin. Frequently two teeth were mounted together so that a normal inter- 
proximal spaee was provided. Careful visual examinations of the teeth were 
made at magnifications of 20 to 30x, and all the exposed surfaces were photo- 
graphed at magnifications of 6 to 8 x. 





: From the University of Alabama, Dental School and Medical College, Biochemistry and 
Bacteriology Departments, Birmingham, Ala. 

“These studies were aided by a contract between the Office of Naval Research, Depart- 
(NE ‘ean and the Dental! School and Medical College of the University of Alabama 
‘ = i}. 

‘The earlier literature was summarized in the first paper.1 In addition to that cited, 
other similar work by Seitz,?7 Hatton,’ and Sullivan® has been carried out. 
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The mounted teeth were then placed in cylindrical funnels, and sterile 
bacteriologic medium was allowed to flow dropwise on the upper surface of 
the teeth at a rate of about five drops per minute (about 250 to 300 ec. in 
twenty-four hours). Initially and at weekly intervals, the teeth were soaked 
for thirty minutes in a sample of pooled saliva from five individuals. Unless 
otherwise indicated, all exposed surfaces were brushed well twice daily with 
a stiff commercial toothbrush at twelve-hour intervals. 

Every two weeks a visual microscopic examination was made, and photo- 
graphs were taken when necessary. Softening or destruction was often evi- 
dent. Although the original surfaces could hardly be scratched with a steel 
needle (a root canal reamer), affected areas were easily scratched and fre- 
quently appeared like chalk. 

Unless otherwise indicated, the standard bacteriologic medium had the 
following composition: 0.5 per cent Bacto-tryptone, 0.5 per cent D-glucose, 
0.2 per cent Bacto-yeast extract, and 0.025 per cent CaHPO,4.2H,0. Other 
media were used, but their composition is given where discussed. 

The temperature was uncontrolled and was at room temperature, 20 to 
25 degrees in the winter, and 28 to 33 degrees in the summer. In current work 
a constant temperature cabinet at 35 degrees is being used. 





Fig. 1.—Pattern of carious attack on lower left second deciduous molar (No. 60). AJ, 
Occlusal aspect; Bi, buccal aspect; C1, mesial aspect; D1, distal aspect; and 21, lingual 
aspect before the tooth was put on the standard regime. A2, B2, C2, D2, and EH2 show the 
respective surfaces after nine weeks on the standard regime. 


General Pattern of Attack 

With the regime just described, a fairly consistent general pattern de- 
veloped, which was influenced by the tooth type. In general, the surface de- 
struction occurred the most rapidly at noncleansing areas, in cervical enamel 
starting at or near the cementoenamel junction, and at abraded or mechani- 
cally injured areas. 

Posterior Teeth.—The general pattern of attack is illustrated in Fig. | 
for a deciduous molar kept nine weeks in the “artificial mouth.” The occlusal 
surface (A2) showed widening and deepening of pits and grooves. The buccal 
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sur‘ace (B2) showed softening in the developmental groove, an enlargement 
and deepening of the buceal pit, and enamel loss near the cementoenamel 


junction. The distal (D2) and lingual (£2) surfaces exhibited loss of enamel 
principally at the cementoenamel junction. The mesial surface (C2), which 
had been in contact with another tooth during the experimental period, ex- 
hibited extensive enamel softening and loss below the contact point. 





Fig. 2.—Examples of occlusal attack on posterior teeth. A, Unerupted third molar (No. 
37) from 28-year-old individual; Ai, before and A2, after twenty-five weeks on variable 
regime. B, Unerupted upper third molar (No. 73) from 24-year-old man; Bi, before and B2, 
after four weeks on standard regime. C, Partially impacted lower second premolar (No. 55) 
from a 16-year-old girl; Ci, before and C2, and C3, after sixteen weeks on standard regime. 
Fig. 3.—Examples of attack on approximal surfaces of posterior teeth. The surfaces 


shown were in contact with another tooth during the experimental period. A, Impacted upper 
third molar (No. 57) from a 42-year-old woman; AJ, before and A2, after fifteen weeks on 
standard regime. B, Lower premolar (No. 55) extracted from 16-year-old girl; Bi, before 
B2, after thirty-six weeks on standard regime. 


A similar pattern of widening and deepening of occlusal] pits and grooves 
of permanent unerupted third molars is shown in Fig. 2. Also, the premolar 
shown in Fig. 2 developed a deep pit on an abraded lingual cusp. 

Additional examples of cervical attack and destruction of the proximal 
surface of a molar and of a premolar are shown in Fig. 3. 
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Fig. 4.—Example of incisal edge attack on anterior teeth. A, Lower left central and 
lateral incisors (Nos. 30 and 31) from a 33-year-old woman; Al, before and A2 after twenty- 
four weeks, and A$, after forty-eight weeks on variable regime. ’B, lower left cuspid (No. 33) 
and lateral ‘incisor (No. 32) from a 33-year-old man; Bi, before and B2, cuspid after thirty- 
three weeks, and B3, lateral incisor after thirty-three weeks on variable regime. 


ig. 5.—Examples of cervical ager in the | gs mouth. AJ, Lower right cuspid (No. 
40), rt lower left first premolar (No. 41), and A3, lower left second premolar (No. 42) from 
a 38- -year-old woman before sinoomant ona ee 2 regime; A4, same tooth after twenty-four 
weeks on the variable regime. Bi, Upper third impacted molar (No. 57) from a 42-year-old 
woman before placing on standard regime; B2, same tooth after eighteen weeks on the 
regime. Oi, Lower left central and lateral incisors (Nos. 30 and 31) before placing on 
variable regime; C2, after forty-nine weeks on the regime; and C3, after fifty-three weeks 
on the regime. 
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Che third molars (A and () shown in Fig. 6 were subjected to the regular 
brushing proceedure, and they exhibit a similar pattern. The surfaces A1 and 
4/ show particularly good enlargement and attack at buccal pits. 


Anterior Teeth.—One of the unique features of attack on anterior teeth is 
ing and loss of enamel on the incisal edge. This is illustrated in Fig. 4. 

In big. 4, B, this attack occurred at abraded areas, but even the apparently 

t mamelons in Fig. 4, A showed a similar effect after almost a year. 

lhe brushed buceal and lingual surfaces of Fig. 5, C1 remained intact for 

lone periods, but the lingual surface in Fig. 5, C3 exhibited attack which fol- 

| the developmental grooves from the cervical region, and several deep 


sott 


int 


low 


pits were produced. 
The Cleansing Factor 


in the earlier article’ it was indicated that, without brushing, general 
softening or whitening occurred over most of the exposed surfaces, although 
localized pitting of the enamel was very evident. It now has been demonstrated 
that the loealization of attack is greatly enhanced by a twice-a-day brushing 
with a toothbrush. For this experiment, two sets of bilaterally identical teeth 
were placed on the standard regime.* One tooth of each identical pair was 
brushed twice daily, whereas the other was washed only with tap water as- 
sisted by a light brushing once or twice a week. 

The brushed teeth, as shown in Fig. 6, exhibited the pattern typical of 
molars. The corresponding unbrushed identical teeth rapidly became chalky 
over the entire enamel surface, which disintegrated when tested with a probe. 
This can be seen particularly by a comparison of the surfaces A4, A5, and A6 
with the corresponding surfaces in B4, B5, and B6. After six weeks, the brushed 
surfaces (A4 to A6) were softened only slightly whereas the unbrushed surfaces 
(B4 to B6) were chalky in appearance and in consistency, and some of the enamel 
had chipped off. A similar comparison can be made between the brushed sur- 
faces (C4 to C6) and the unbrushed surfaces (D4 to D6) of another pair of 
identical teeth. 

In order to provide an objective measure of this difference in surface 
softening, hardness measurements were made with a Tukon Micro-hardness 
Tester by Dr. Kattus of the Southern Research Institute. The centers of the 
surfaces C6 and D6 of Fig. 6 were used. The brushed surface (C6) had a hard- 
ness falling in the range 28 to 45 Knoop units, whereas that of the unbrushed 
surface (D6) fell in the range 3.5 to 6.7 units, about one-eighth the hardness 
of the brushed surface. 

The permeability of the unbrushed surfaces was also much greater than 
that of the brushed surfaces. Two identical molars (69 and 70 of Fig. 6) were 
used for demonstrating this effect. After the experimental period both teeth 
were treated for eighteen hours with 5 per cent alcohol and then with toluidine 
blue solution (0.5 per cent in 5 per cent aleohol solution) for another eighteen 


a *The tryptone of the standard medium was replaced by tryptose. Tooth scrapings showed 
1€ presence of many streptococci, but no lactobacilli could be isolated, 
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hou The teeth were embedded at 30° C. in clear acrylate resin and cut 
vertically through the buccal pit to the lingual surface. The penetration of 
the Uye into the enamel of the buccal and lingual cusps of the two teeth was 
compared on the cut surfaces. Virtually no penetration of the brushed sur- 
faces of tooth (70) was observable (less than 0.01 mm.), whereas the enamel 
of the unbrushed surface of tooth (69) was penetrated fairly evenly to the ex- 
tent of 0.10 to 0.15 mm. It was also noted that the buccal and lingual surfaces 
of the brushed tooth (70) still showed essentially intact perikymata, whereas 
the unbrushed molar surfaces (69) had lost these structural features. 


Individual Variation in Resistance 


A marked individual variation in rate of tooth destruction was very evi- 
dent throughout the present study, but this factor has not been systematically 
investigated. Beeause deciduous teeth and unerupted teeth seemed to yield 
results much more quickly than permanent long-erupted teeth, deciduous and 
unerupted teeth were employed, when possible, in the current work. It will be 
noted that the deciduous molar of Fig. 1 and the unerupted third molar of 
Fig. 2 exhibited considerable attack in four to nine weeks. The anterior teeth 
of Figs. 4 and 5 required much longer periods. Although an individual differ- 
ence in resistance is very marked, further work is necessary for the definite 
establishment of the nature and type of resistance. 


Changes of pH 


The basic medium was usually adjusted to pH 6.2 to 6.4. In the passage 
of the medium over the tooth surface, acids were generated and the acidity in- 
creased to pH 5.2 in the liquid leaving the apparatus. For a medium of the 
same composition except for the absence of added D-glucose, the initial pH of 
6.7 changed only slightly to pH 6:6. 


Bacteriologic Aspects 


Results.—The bacteriologic medium described in the first article’ for use 
in the artificial mouth was not found satisfactory. It was composed of tryp- 
tone (0.5 per cent) and sodium chloride (0.5 per cent). A qualitative study of 
the bacteria in tooth serapings after mechanical cleansing showed primarily 
the presence of a Gram-negative organism which resembled a Proteus species 
or Escherichia intermedium, but which differed somewhat from both in its 
fermentative reactions. Some streptococci were also present, but there was 
little or no evidence of lactobacilli. The medium was also shown not to sup- 
port the growth of known Lactobacillus acidophilus. 

A medium was developed and used in the present work. Its composition 
was: tryptone (0.5 per cent), yeast extract (0.2 per cent), and D-glucose 
(0.5 per cent), saturated with calcium phosphate at pH 6.2 to 6.4. An excess 
of calcium phosphate (0.025 per cent CaHPO,2H.0) was routinely added. 
Known Lactobacillus acidophilus grew well in this medium. When used in the 
artificial mouth for at least one week, a heterogenous mixture of organisms was 
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found in scrapings from the surfaces of brushed teeth. These organisms con- 
sisted primarily of Gram-negative rods, streptococci, yeasts, and lactobacilli. 

With the use of a bacteriologic medium with the same composition except 
for the omission of the added D-glucose, yeasts and lactobacilli were not found 
in the tooth scrapings. A few Gram-positive rods were isolated, but the pri- 
mary organisms found were Gram-negative rods, predominately a Proteus 
species. 

Between brushings, the surfaces of teeth in the artificial mouth became 
covered with a soft, white, slightly adherent deposit closely resembling natural 
materia alba. A smear of this material examined microscopically indicated 
that it was primarily composed of masses of organisms. About six to ten hours 
were required after brushing for the extensive reappearance of the material on 
brushed surfaces. It remained in noncleansing areas and interproximal spaces. 


Methods.—The bacterial classifications were established by Miss Carolyn 
Gaston of the Department of Bacteriology by the following general procedures. 
The apparatus was operated under the conditions prescribed previously for a 
minimum of three days. The mounted teeth then were removed and brushed 
well. Wié£th the use of an inoculating needle, the tooth surface was rubbed or 
seraped. The material adhering to the needle was transferred to 5 e.c. of the 
standard medium in a test tube. The suspension was homogenized by shaking, 
and diluted by transferring 0.1 ¢.c. to 10 ¢.c. of isotonic saline solution. From 
this solution, 0.1 ¢.c. was used to inoculate pour plates of the following types: 


For Lactobacilli: Rogosa SL medium and also 
Kulp’s tomato juice agar. 


For Streptococci and Micrococci: Brain heart infusion agar at pH 
7.2, with 0.02 per cent sodium 


azide. 

For yeasts: Brain heart infusion agar at pH 
5. 

For enteric types: Brain heart infusion agar at pH 
7.2. 


The plates were incubated at 37 degrees for forty-eight hours and ex- 
amined for the presence and amount of colony types. When necessary, sup- 
plemental tests, by fermentative and hydrolytic reactions, were made to es- 
tablish the identity more specifically. 


Decalcification Experiments 


The comparative effect of strictly inorganic decalcification under conditions 
closely similar to the usual regime in the artificial mouth was studied with sev- 
eral teeth. The general procedure was to mount one or two teeth in the usual 
fashion and to place them in the artificial mouth. Instead of a bacteriologic 
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im, a 0.217 N solution of sodium lactate containing 0.01 mole of lactic 
acid per liter (pH 5.2) was allowed to flow over the tooth in the ordinary 
manner. Twice-a-day brushing was employed. 

‘he typical results for an experiment of this type are shown in Fig. 7. 
This unerupted upper third molar was from the same individual who supplied 
the lower third molars used for demonstrating the effects of brushing (Fig. 6). 
The experiment was run in parallel with those required for the brushing dem- 


met 


onstration. 

‘he enamel of the molar shown in Fig. 7 was generally softened after 
several days. Sinee the lactate solution dropped on the center of the occlusal 
surface, very rapid erosion occurred on this surface and along the general 


path of fluid flow. This is shown after three, five, and eight weeks in Fig. 7. 





Fig. 7.—Decalcification of an upper right third molar (No. 71) from a 17-year-old boy, 
by the use of a lactate buffer at pH 5.2. Ai and A®, original appearance of occlusal and 
mesial surfaces; B1 and B2, after three weeks; C1 and C2, after five weeks; Di and D2 
after eight weeks. 


After eight weeks almost all the enamel had dissolved. The remaining under- 
lying dentine apparently retained its original shape and size throughout, al- 
though it was partially or completely decalcified. 


Discussion 


The operation of the artificial mouth has demonstrated that it is possible 
to produce lesions in the enamel of extracted human teeth that at least grossly 
simulate natural dental caries in enamel. If cleansing is inadequate, enamel 
destruction is fairly general, but local differences in enamel resistance are 
noticeable. When the teeth are brushed twice daily, a considerably greater 
localization of enamel destruction results. The general pattern of enamel 
destruction for brushed teeth is generally similar to that of a normal caries 
distribution. It oceurs in the noncleansing areas, especially occlusal pits and 
grooves of posterior teeth (Figs. 2, 1, A, and 6, A), on the proximal surfaces of 
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all adjacent teeth (Fig. 3), and for all types at the cervical region starting at 
the cementoenamel junction (Figs. 5 and 1, C2). However, atypically the in- 
cisal edge of anterior teeth, particularly when abraded, is a region of rapid 
destruction (Fig. 4). Abraded areas in general show a tendency to be sites of 
rapid destruction. 

When a decaleifying medium was used (sodium lactate-lactic acid), un- 
der conditions closely approximating those in the artificial mouth, the entire 
mode of attack was quite different. Extensive rapid dissolution of the ename! 
took place at pH 5.2, particularly along the channels of fluid flow (Fig. 7). 

Under the ordinary conditions of the artificial mouth, brushing of the 
enamel surfaces was a very important protective factor. Presumably, under 
actual oral conditions this factor is provided by the rubbing action of the 
cheeks, lips, and tongue and by masticatory action. Possibly, this action per- 
forms the double function of smoothing the surfaces and of preventing the at- 
tachment of oral microorganisms. It seems very likely that the incisal edge 
attack observed in the artificial mouth may be somewhat of an artifact, since 
these areas normally would be subject to wear. 

With the possible exception of abraded areas whose susceptibility to at- 
tack has been previously noticed,’ ?° the enamel surfaces of cervical areas 
of teeth seem to be the least resistant areas. These areas begin softening all 
around the cementoenamel junction, and the softening process extends toward 
the occlusal or incisal surface fastest along developmental grooves and other 
noncleansing structural features. The enamel may tend to check and peel off 
in layers. Frequently, oval lesions resembling Class V caries develop (Fig. 
5, A4). 

The susceptibility of cervical enamel to destruction very possibly is related 
to its age. It is the youngest enamel, and the portion that is exposed last in 
the oral cavity. This observation agrees with the general, but yet incompletely 
established, observation of the present work that old erupted teeth seem to be 
much more resistant than deciduous or newly erupted teeth. A similar varia- 
tion in permeability to silver nitrate has been noted by Pickerill.’° 

Under the conditions described for the present work, the principal attack 
oceurs on the enamel and, although the underlying dentine is softened, it re- 
tains its structure. Since the enamel is also lost with the retention of the 
dentinal structure in the strictly decalcification experiments (Fig. 7), the 
significant conclusion can be drawn that lesions in enamel can be produced 
solely by a decalcification process. Apparently, the amount of enamel protein 
is so small that it cannot retain the original structure, whereas the type and 
amount of dentinal protein allow the retention of a firm matrix. 

It has been pointed out by Dr. Sidney Finn that the type of enamel attack 
noted in the present work is very similar to the odontoclasia described by 
Jones, Larsen and Pritchard® and earlier named by Simonton and Jones.® The 
descriptions of this condition, which oceurs commonly in the enamel of the 
deciduous teeth of Hawaiian children, are closely similar to the results ob- 
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ained in the present work. Even incisal edge attack is described. The pre- 
isposition of young enamel, as well as of rough or abraded enamel surfaces, 
to caries has been noted by numerous workers, particularly Pickerill.’° 

Except for decalcification, the dentinal protein has shown few signs of 
destruetion under the conditions of the present work. Under other conditions 
e destruction has been observed, but the predisposing conditions have not 
| firmly established. They may be related to a small, but definite, carbo- 
rate content of the medium, in association with partial anaerobiosis. Ac- 
tive work on this subject is in progress. 


Summary 


or the work described in this report, freshly extracted teeth were 
mounted in plastie boxes and the surfaces were photographed at a magnifica- 


tion of about 8x. The mounted teeth were placed in cylindrical glass funnels 
and a bacteriologic medium was allowed to flow dropwise over the individual 
teeth. The teeth were inoculated at weekly intervals by soaking for thirty 


minutes in a sample of pooled saliva. Usually at regular intervals, the teeth 
were examined at a magnification of 30x and photographed when necessary. 

Under these conditions, lesions of the enamel have been produced which 
are very similar in appearance and position to natural carious lesions. By the 
use of bilaterally identical teeth, it has been shown that tooth surfaces brushed 
twice daily remain fairly sound for long periods, whereas unbrushed or rough- 
ened areas soften rapidly. Typical regions of attack of brushed teeth are de- 
velopmental pits and grooves, particularly on the ocdlusal surfaces, proximal 
surfaces, and cervical areas near the cementoenamel junction. The mode of 
attack is quite different when a strictly decalcifying medium is used without 
bacterial development. 

Individual teeth exhibit considerable difference in resistance to enamel 
attack. Apparently deciduous and unerupted teeth are much less resistant 
than old erupted teeth. 

Enamel attack has been observed only when glucose is present in the 
media, and when streptococci, lactobacilli, or both have developed. In the 
absence of glucose, the tooth surfaces remain intact for long periods. 

Dentine is decalcified under these conditions, but usually the structure is 
retained. Some instances of dentine destruction have been noted; in current 
investigations the conditions necessary for dentine destruction are under active 
investigation. 

The aid and advice of a number of individuals were of great help in this work. In 
particular, the assistance of the following is gratefully acknowledged: Dean Joseph 
Volker, Dr. J. P. Lazansky, Dr. Sidney Finn, Dr. Thomas Jones, Dr. Leonard Robinson, 
Mr. Thomas Nevin, and Dr. Warner Carlson. Mr. Joe Watson assisted with the photog- 
raphy and Mr. George Mitchell prepared the tooth sections. 

This work was carried out with the financial support of the Office of Naval Research, 
Dental Branch, under the direction of Captain Carl Schlack, Captain James English, and 
Commander William Ludwick. 
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Professional News Items 


Cerebral Palsy Dental Fellowship at Columbia University 


'wo fellowships have been established by the Dental Guidance Council for Cerebral 


Pals» and sponsored by the United Cerebral Palsy of New York City, Inc., to train dentists 
in special medicodental problems in the treatment of children with cerebral palsy. Each 
fellowship carries a stipend of $3,000 to $3,600. 


(he Cerebral Palsy Fellowship is a two-year full-time program and includes applied 
basic science courses and medical and dental courses in various aspects of pedodontics 
and cerebral palsy. During the second year there is emphasis on complete inpatient and 
outpatient cerebral palsy dental service. 

{pplication for the Cerebral Palsy Dental Fellowship should be made not later than 
May 1, 1954. Write to Postgraduate Division, School of Dental and Oral Surgery, 
Columbia University, 630 West 168th St., New York 32, N. Y. 





Periodontology Courses at Columbia University 


Four postgraduate courses in periodontolgy are offered at Columbia University, 
School of Dental and Oral Surgery of the Faculty of Medicine. 

A full-time program covering a period of two academic years and a half-time program 
covering a period of four academic years lead to a Certificate of Training in Periodontology. 
Correlation of the fundamental sciences to clinical practice is emphasized. 

Of the two part-time courses, one course will be given one full day a week from 
Sept. 22, 1954, to May 4, 1955; the second course will be given one-half day each week from 
Sept. 22, 1954, to May 4, 1955. 

For further information write to Postgraduate Division, School of Dental and Oral 
Surgery, Columbia University, 630 West 168th St., New York 32, N. Y. 





Clinical Physiology of Occlusion at Columbia University 


A course in the clinical physiology of occlusion, PD 428, consisting of lectures, 
demonstrations, and the examination and treatment of patients from the Temporo- 
mandibular Joint Clinic, will be given by Dr. L. Laszlo Schwartz and associates on May 
26, 27, and 28, 1954, at Columbia University School of Dental and Oral Surgery. Current 
practices and concepts of occlusion will be discussed in seminars. 

Enrollment is limited to sixteen. For further information write to Postgraduate 
Division, School of Dental and Oral Surgery, Columbia University, 630 West 168th St., 
New York 32, N. Y. 





Constitution of an European Coordination Center for Fluorine Research 
and Dental Caries Prophylaxis 
On Nov. 7 and 8, 1953, an European Coordination Center for Fluorine Research and 


Dental Caries Prophylaxis was constituted in Constance (Germany). Its aim is to unite 
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the personalities working actively in the fields of fluorine research and dental prophylaxis. 
The organization will strive to spread the therapeutical measures resulting from experi- 
ments made by its members, or eventually to point out their misuse. 


The first general meeting of the newly constituted organization will be held in 
Salzburg (Austria), in 1954; several outstanding persons will give original lectures on 
fluorine’s problems. 

The seat of the European Organization of Coordination for Fluorine Research and 
Dental Caries Prophylaxis is: Institut universitaire de médesine dentaire, 24, rue Micheli- 
du-Crest, Geneva (Switzerland). 
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Reviews of New Books 


Odontologia and Stomatologia (Odontology and Stomatology). By B. Roccia, 
Director of the Odontiatrie Clinie of Torino (Italy), Unione Tipografica 
Editrice Torinese, Torino, 1953. Price, 11,500 Lire. 


This is a textbook for students. It contains chapters on the embryology, 
anatomy, and physiology of the teeth. These are followed by chapters on 
clinical and x-ray examinations. In the second part anomalies, traumatic con- 
ditions, caries, pulp, and parodontal diseases are described, with methods of 
treatment. A chapter is devoted to facial infections. The third part deals 
with loeal and general anesthesia, and ineludes a chapter on extraction of the 
teeth with operative and postoperative complications. 


K. H. THoma. 


Problems in Dental Local Anesthesia. By Mendel Nevin. Published by 
Dental Items of Interest Publishing Company, Inc., 1952. 


The book was originally prepared by Dr. Mendel Nevin, and its editing 
and publieation were taken over by his son, Dr. Hillard R. Nevin, upon the 
death of the author in 1950. Dr. Mendel Nevin was the editor of Modern 


441 





442 REVIEWS OF NEW BOOKS 


Dentistry, the publication of the Novocol Chemical Manufacturing Co., Inc., 
from its origin in 1934 until his death and the book, as stated by Dr. Hillard 
Nevin in the Introduction, is essentially a compilation of material culled from 
Modern Dentistry. 

The field of local anesthesia is widely covered, as can be seen by con- 
sideration of several of the twenty-five chapter headings. The list begins 
with Local Anesthetics, and Vasoconstrictors, continues along with Steriliza- 
tion, Incisive Infection, Mandibular Anesthesia, to mention but a few titles 
chosen at random, and ends with Men Against Pain. Much of the material is 
covered by the answering of specific questions addressed to the author rela- 
tive to problems encountered by practitioners in the use of local anesthesia 
and anesthetic agents. The text is not, however, the editorial comment of 
Dr. Nevin alone, but contains articles and reprints of publications by a number 
of other men. Chapter 24 (Complications) contains material of particular 
interest explaining why a number of peculiar reactions take place following 
the infection of local anesthetics. 

The book contains an extensive bibliography and index at the end of its 


760 pages. 
WALTER C. GURLANICK. 


Oral Surgery. By Kurt H. Thoma, D.M.D., ed. 2, two volumes, 1,688 pages, 
1,789 illustrations, 121 in color. St. Louis, The C. V. Mosby Company, 
1952. Price, $30.00. 


This is the first revision of the finest book ever published on Oral Surgery. 
New chapters on the use of chemotherapy and antibiotics have been added, 
as have recent advancements in anesthesia. 

The editor has continued the original design of the book, which had as 
its goal a method to describe minutely and accurately procedures in oral 
surgery that have been most successful in his hands. 

This book is highly recommended to the undergraduate student in den- 
tistry, oral surgeons, and the general practitioners of both medicine and 


dentistry. 
THoMAS J. Cook. 


Lehrgang der Gebissregelung. By A. Martin Schwartz, ed. 2. Munich, Urban 
and Schwarzenberg, Wien-Innsbruck, 1953. 987 pages, 572 illustrations. 
Price, $23.40. 


Professor A. M. Schwarz’s second volume, Lehrgang der Gebissregelung, is 
a textbook on clinical orthodontics and, as such, is of considerable interest to 
the practitioner of general dentistry, the orthodontist, and the teacher. 

This textbook is a valuable contribution because the author has originated 
not only some mechanical devices, but he has departed from and, in the re- 
viewer’s opinion, made advances in the functional removable appliances. 
Originally, it was intended that lateral expansion or ‘‘decompression’’ should 
be obtained without pressure and performed simultaneously in both jaws. 
However, Schwarz has utilized the screw, further improved by Erie Hausser 
of Bonn. The reviewer, having made a brief survey of orthodonties in sev- 
eral countries abroad, finds a tendency now not to utilize the removable ap- 
pliance as a universal method for all types of dentofacial deformities. This 
text. dealing with fixed appliances as well, indicates this trend. Ballard, 
of London, and his group also have long seen the futility of a universal re- 
movable mechanism. 











REVIEWS OF NEW BOOKS 443 


Professor Schwarz’s text deals with, among other subjects, the biologic 
for orthodonties and various types of mechanotherapies, with some de- 


basis 


scription of those developed in the United States by Angle, Lowrie, Johnson, 
Mershon, Ainsworth, Stanton, and others. He discusses the principles of ex- 
traction in orthodonties and has developed some scientific bases for consid- 
eration of removal of dental units. 

There is some discussion of minor oral surgery in orthodontics, as well 
irgieal procedures for the correction of dentofacial deformities for the 


as + 
adult 

[he text, which has 987 pages, with 572 illustrations, is published in Ger- 
man and eertainly should be in every dental institution and, perhaps, in the 


office of every orthodontist. 
HERBERT I. MARGOLIS. 


The Jaw Mechanism. By F. Ackermann. Paris, Masson & Cie, 1953. 


This book ineludes contributions by H. Dechaume, A. J. Held, Mrs. Borel- 
Maisonny, Mareel Monnier, and Francis de Mourgues. It is an excellent con- 
tribution that furthers the knowledge of prosthetics and full denture con- 
struction. It is also of interest to the oral surgeon, the oral pathologist, and 


the orthodontist. 
Erik P. STEINMANN. 


Periodontology: Diagnosis and Treatment. By Frank E. Beube, D.D.S., Clin- 
ieal Professor of Dentistry and Head of the Division of Periodontology, 
Columbia University School of Dental and Oral Surgery. New York, 
The Maemillan Co., 1953, 752 pages, 492 illustrations. Price, $15.00. 


This is a periodontal work of 752 pages, expertly handled by an outstand- 

ing dental edueator and periodontal practitioner. The book is unique in that 
the subject matter of each chapter is purposely disassociated from the pre- 
ceding chapters, and each chapter is headed by a detailed outline of its con- 
tents. This feature facilitates reference and makes the book an ideal text- 
book for the undergraduate, as well as an invaluable addition to the library 
of the busy general dentist and periodontist. 
_ The work is profusely illustrated with 492 reproductions, but the qual- 
ity of some illustrations is only fair. Certain conditions or lesions could best 
be illustrated by color reproductions, and should be included in a book of 
this quality. 

The author makes no effort to cover every phase of dentistry, as do so 
many authors, but adheres closely to periodontal tissue abnormality, its eti- 
ology, and techniques for correction. Periodontal techniques are described 
simply and in detail. 

_ The author’s recommendations on the treatment of necrotizing ulcerative 
gingivitis are intelligently chosen and most rational. 

The chapters on ‘‘Coronal Sealing and Polishing’’ and ‘‘Oral Hygiene’’ 
are especially well handled. 

‘‘Periodontia’’ is timely, practical and complete, and a great contribution 


to the field of periodontia. 
JoHN S. McKenzie. 


Die Zahn-, Mund- und Kieferheilkunde. (A Handbook for Dental Practice.) 
Lieferung 1 and 2. By Prof. Dr. Karl Haupl, Director of the West- 
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deutschen Kieferklinik, Diisseldorf; Prof. Dr. Wilhelm Meyer, Director 

of the Zahnarztl. Institut of the University of Géttingen; and Prof. Dr. 

Karl Schuchardt, Director of the Universitats Klinik, Hamburg. Munich, 

Urban and Schwarzenberg, 1953. Price, DM 22- for each volume of 160 

pages. 

In Lieferung I dealing with ‘‘Jaw Orthopedics’’ the oral surgeon will 
be interested in Chapter IV, on the development of the mandibular joint which 
is influenced by the eruption of the teeth and occlusal changes which do not 
terminate until the third molars have erupted. It is pointed out that changes 
in the joint occur not only if teeth are lost, but may result from the influence 
of orthodontic treatment. 

Lieferung IT deals with Pharmacology and is written by Prof. Dr. Lendle 
and Prof. Dr. R. Weigmann of Gottingen. It contains chapters on the control 
of infection by parenteral and local methods, control of pain with general and 
local anesthetics, the control by drugs of respiration and circulation, and the 
effects of vitamins and hormones on the development of bones and teeth and 


the prevention of infection. 
Kurt H. THoma. 


Accepted Dental Remedies. American Dental Association, Chicago, 1954. 208 
pages. Price, $2.00. 


Accepted Dental Remedies is published annually by the American Dental 
Association, Chicago, Ill. This publication is designed to serve as a handbook 
of dental therapeutics. The book also contains a list of therapeutic products 
marketed in the United States which are acceptable to the Council on Dental 
Therapeutics. In addition, it includes the Council’s provisions for acceptance 
of products, plus some information on standardizing agencies and on prescrip- 
tion writing. It contains a general index, a distributors’ index, an index to 
current reports from the Chemical Laboratory and the Council, and an index 
to more recent reports on products not included in Accepted Dental Remedies. 

This is a handy reference book for the prescription of drugs which every 


dentist should have on his desk. 
Kurt H. THOMA. 


Dental Anatomy. By Moses Diamond, D.D.S., late Professor of Dental Anat- 
omy, Columbia University College of Physicians and Surgeons and School 
of Dental and Oral Surgery. 471 pages with 172 figures. New York, 
The Maemillan Company. Price, $15.00. 


The third edition of Dental Anatomy by Diamond brings up to date one 
of the standard texts, first published in 1929. There has been extensive re- 
vision of the subject matter with due recognition being given to the basic 
sciences. 

Anatomy of the head and neck is beautifully presented, beginning with the 
muscles of expression and continuing with illustrative sections of the head, 
some in color. 

There is a complete bibliography and subject index. This text is recom- 


mended for both the student and the practitioner. 
THomas J. CooK. 


BOOK NOTICES 


Clinical Periodontology—Dynamics and Treatment. A biologic approach 
to practice by Abraham Berliner, D.M.D., Head of Division of Periodontology 











REVIEWS OF NEW BOOKS 445 


and Dental Pathology, Sydenham Hospital, New York; Head, Department of 
Periodontology, Lenox Hill Hospital, New York; member of the Eastern Grad- 
uate Research Foundation. Foreword by Valy Menkin, M.D., Head of Ex- 
perinental Pathology, Agnes Barr Chase Foundation for Cancer Research, and 
Associate Professor of Experimental Pathology, Temple University School of 
Medicine, Philadelphia. The Park Press, New York, 1953, limited edition. 


949 pages. 


Orthodontic Theory and Practice by Samuel Henley, D.D.S., F.A.C.D., ed. 
2 Grune and Stratton, Ine., New York. 600 pages, 369 illustrations. Price 


$14.50. 





Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Retinierte Zahne und Oberkiefer-Carcinome. (Retained Teeth and Maxillary Carcinoma.) 
G. Loebell. Ztschr. f. Laryng., Rhin., Otol. 32: 483, 1953. 


The author considers that follicular cysts are true fibroepithelial tumors. They develop 
only when the tooth germ has been detached from the dental lamina. The starting point of 
the cyst is the enamel organ and the cause is thought to be periodontal! irritation. 

In the literature one finds isolated case reports of malignant tumor formation derived 
from such cysts. In the case discussed, a 61-year-old female patient, with pain and swelling 
in the region of the left side of the upper jaw, presented the signs of an empyema of the 
maxillary sinus. The x-ray showed the typical appearance of a follicular cyst associated with 
an unerupted third molar, without destructive changes in the bone. The pathologic examina- 
tion revealed numerous nests of keratinizing squamous cell carcinoma, which required resection 
of the maxilla followed by irradiation therapy. 

E. P. 8. 


Intraoral Cancer—General Considerations. J. W. Hendrick and Grant E. Ward. J. A. M. A. 
150: 1099, November, 1952. 


After 50 years of age the greatest incidence of cancer of the mouth occurs, and it 
is seen more often in men than in women. 

Because of their accessibility, this group of malignant diseases should be diagnosed 
early and adequate treatment instituted. Each group of the disease produces a some- 
what different biologic and therapeutic problem, depending on location, blood supply, 
and lymphatic spread. However, one common factor is consistently found, although less 
marked in cancer of the upper gingiva and palate: the early production of cervical 
metastasis, 

In most instances these malignant diseases are disseminated by lymphatic embolism 
and not by the blood stream. It is essential, therefore, not only to eradicate the primary 
lesion, but also to direct attention to the lymph node drainage area. 

There probably is some causal association of oral malignant diseases and oral sepsis, 
biologic and physical trauma such as ill-fitting dentures, rough and ragged teeth, a rim 
of tartar around the gingiva, tobacco, syphillis, and benign lesions such as broad-base 
papillomas or chronic leukoplakia. 

Squamous cell carcinoma accounts for approximately 95 per cent of intraoral cancers. 
These tumors, when they involve the mucous membrane of the gingiva, soft, or hard 
palate, are rather superficial but after a period of time perforate and extend into the 
antrum, bone of the palate, and gingiva; or if located near the angle of the mandible or 
maxilla, into the pterygoid fossa. On the other hand, those occurring on the mucous mem- 
brane of the cheek frequently produce large verrucose polyplike tumors so bulky that 
they almost fill the mouth. Fortunately, this type does not produce extensive infiltration 
or early metastasis. Frequently a cancer involving the gingiva and hard palate may be 
obscured for indefinite periods of time by a denture and may be considered a trophic ulcer. 

Malignant lesions involving the tongue and floor of the mouth, as a group, begin as 
ulcers and early infiltrate the deeper structures of the tongue and/or floor of the mouth. 
Usually malignant lesions occurring on the anterior two-thirds of the tongue are well- 
differentiated squamous cell carcinomas. Those on the posterior third are more anaplastic, 
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ell differentiated, metastasize earlier, and are more sensitive to irradiation therapy. 


less 


Metastases from the lower gingiva, tongue, floor of the mouth, and tonsils occur exten- 
sive!) and with great rapidity. 

io detect early malignant disease, the entire oral cavity must be carefully examined 
with adequate visualization. Any thickened area or ulceration with a soft or hard base 
shoul! be palpated with the gloved finger. A lesion persisting over a period of three or 
four weeks should have adequate biopsy. In most instances, the gross appearance of the 
cancer permits a diagnosis. 

arcinoma occurring along the posterior third of the tongue, or the occlusal line of 
the buccal mucous membrance, is painful early because of associated induration, infection, 
and trauma, with resultant inability to masticate food and swallow normally. When a 
buccal cancer infiltrates the buccinator, masseter, and pterygoid muscles, trismus results. 

it is essential to determine by roentgen examination if there is a bone invasion in 
extensive malignant lesions occurring on the soft or hard palate or gingiva. Lymph nodes 


in the drainage area must be carefully palpated to determine if they are involved. To 
effect a cure it is essential to eradicate the involved lymph nodes, as well as the primary 


lesion, since oral cancer often remains localized to the mouth and lymph node drainage 


area, even in advanced stages. 


T. J. C. 


The Displacement of the Submaxillary Gland and Its Clinical Importance. (Ueber die 
Verlagerungen der Glandula submandibularis und ihre klinische Bedeutung.) A. 
Herrmann. Ztschr. f. Laryng., Rhin., Otol, 32: 365, 1953. 





When performing tonsillectomies one finds, not too rarely, posterior displacement of 
the submaxillary gland. Sometimes it is only an extension of the posterior lobe which is 
seen after the tonsil has been removed. In cases of inflammatory changes in the tonsillar 


and peritonsillar region, one may observe continuous salivation lasting several weeks. It 
may also give rise to the formation of salivary stones. 


E. P. 8. 





ORAL MEDICINE 


The Clinical Significance of the Increasing Resistance of Organisms to the Antibiotics. 

F, L. Meleney and B. A. Johnson. Surg., Gynec. & Obst. 97: 267, 1953. 

Organisms are becoming increasingly resistant to the antibiotics. From year to year 
more and more cases are failing to respond to antibiotics indiscriminately selected and 
administered in the treatment of infections. 

These facts point to the necessity for determining as quickly as possible, by means 
of laboratory tests, the causative organisms and their sensitivity to the available anti- 
bioties. 

Most of the investigators and laboratory workers who have tried to standardize 
these tests in order to make them of clinical significance have come to the medicated disc 
method because of its simplicity, rapidity, and consistency. By this method either the 
specimen of exudate itself or a small amount of broth in which the specimen has been 
suspended is smeared evenly over the surface of a blood agar plate. Discs saturated with 
an antibiotic are placed on the surface of the agar after inoculation, In this way at 
least four or five, and in some cases as many as nine different antibiotics may be tested 
against the culture, After an overnight incubation some indication of the sensitivity 
of the organism can be clearly shown, provided there is sufficient growth to cover the 
plate. The zone of inhibition may be narrow or wide. Although some attempts have 
been made to quantitate these tests, it is generally admitted by those who use them fre- 
quently that this should not be done. However, the results can be classified as indicating 
resistance, susceptibility, or slight susceptibility. 

When this knowledge has been gained, the most potent antibiotic or combination of 


antibiotics should then be employed in the treatment of the case. 
T. J. C. 
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Observations on the Comparative Efficacy of Erythromycin and Penicillin in Streptococcal 
Infections. Thomas H. Haight. J. Lab. & Clin, Med. 42: 811, 1953. 


‘‘The recently discovered antibiotic, erythromycin, has been shown in preliminary 
clinical trials to have definite ameliorating effects on the course of many acute infections 
diseases, including streptococcal infections. Substantial data have not as yet been ace- 
cumulated on the comparative value of erythromycin versus penicillin therapy for acute 
streptococcal diseases. An opportunity was available at the Great Lakes, Illinois, and 
Bainbridge, Maryland, U. S. Naval Training Centers during the past winter to study a 
group of 322 patients with these diseases. 

‘“Naval personnel, mainly recruits, who were admitted to the hospital or to the 
regimental infirmary with a presumptive streptococcal infection were entered, in strict 
rotation, into one of three treatment regimens: erythromycin, procaine penicillin, or 
placebo. Varying dosages and durations of therapy with erythromycin were studied, as 
well. Each patient was followed closely with daily clinical examinations and complete 
laboratory observations, including serology for streptococcal and influenzal antibodies. 

‘‘From the information so collected, it then became feasible to compare the three 
therapeutic regimens on the basis of strictly objective criteria—the duration of fever, the 
duration of leukocytosis, the duration of positive cultures for beta hemolytic streptococci, 
the duration of the rash in scarlet fever, and the total duration of the illness. It was 
possible to obtain data on the ability of erythromycin to eradicate the streptococcus from 
the throat by comparing the results obtained with the various dosage schedules employed. 

‘‘Briefly, the results appear to indicate that optimal dosages of erythromycin given 
orally and without regard to meals are fully as effective as aqueous procaine penicillin 
given intramuscularly for the same period of time, regardless of the criteria selected for 
comparison. It was also evident that suboptimal dosages or abbreviated durations of 
therapy resulted in failure of the drug to eradicate the streptococcus, as similarly shown 
previously with penicillin. Fewer reactions to antibiotic therapy were observed in the 
erythromycin-treated group. The inclusion of an untreated control group of patients 


allowed for statistically significant comparisons to be made on all criteria.’’ 
T. J.C. 


Studies of Natural History of Herpes Simplex Infections. G. J. Buddingh, D. I, Schrum, 
J. C. Lanier, and D. J. Guidry. Pediatrics 11: 595, June, 1953. 


Primary herpetic gingivostomatitis has come to be recognized as one of the common 
infectious diseases of childhood. The virus of herpes simplex was first implicated as the 
etiologic agent in 1938 by Dodd, Johnston and Buddingh. Buddingh and associates 
review studies pursued during the course of several years in the pediatric clinics and 
wards of Vanderbilt University Hospital. ‘‘The virus of herpes simplex was isolated and 
identified and the specific serologic response to primary infection was demonstrated in 52 
children ranging from i to 3 years of age. These cases provided the material required 


for the development of technics and methods.’’ In a detailed study of twelve patients 
the virus was recovered from the mouth and stools during the acute stage, convalescence, 
and for varying periods thereafter. ‘‘The average time during which virus could be re- 
covered from these sources was 23 days after the onset of the disease. Virus could not 
be recovered from the blood or spinal fluid, but patients were not available for study 
before the third day of the disease. Neutralizing antibodies to herpes simplex were first 
demonstrated in the serum from the fourth to seventh day of the disease. The antibodies 
attained a maximum {evel during the second or third week. The maximum antibody con- 
centration was not maintained and dropped to relatively low levels over varying periods. 
Herpes simplex virus was recovered from the mouths of persons presenting no clinical 
evidence of herpetic infection; it was recovered from 7 per cent of 571 normal individ- 
uals of various ages; from 1 infant out of 97 under 6 months of age, from 20 per cent of 
72 children of 7 months to 2 years, from 9% of 199 children 3 to 14 years of age, and 
from 2.4% of 185 adults. Neutralizing antibodies were demonstrated in the serum of 
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430, of white and 71.4% of Negro children in the 7-month to 2 year age group. In adults 
90% of white and 96% of Negro individuals had antibodies to herpes in the serum. 
Natural active immunity appears to be established at an earlier age in the segments of 
the population in which the highest carrier rate was demonstrated. Neutralizing anti- 
bodies were demonstrated in the serum of 76% of white infants and in 90% of Negro 
s 6 months of age and under. The placental transmission of neutralizing antibodies 
was demonstrated. Approximately the same level of antibody was found in the maternal 


and placental serums. 


infar 
': % & 


ORAL SURGERY 


erektiles Haemangiom des Musculus masseter. (An Erectile Hemangioma of the 
Masseter Muscle.) W. Haardt. Monatschr. f. Ohrenh. 87: 227, 1953. 


his is a description of a case of cavernous hemangioma of the cheek in a 17-year-old 
boy. The tumor was situated between the superficial muscle layers in such a manner that 
during active contraction the cheek bulged out markedly. There were no subjective 
symptoms or funetional disturbances otherwise. The tumor could be removed without 


difficulty and there was no recurrence. 
E. P. 8. 


Facial Asymmetries Due to Condylar Hypertrophy. (Les latéro-déviations par hypertrophie 
mandibulaire unilatérale et leur traitement.) P. Cernea and Chateau. Actualités 
odonto-stomatologiques 12: 385-408. (See also: Les déviations mandibulaires d’origine 
épiphysaire, by Cernea, Rev. de stomatol. 49: 388, 1948.) 


\lthough these anomalies are rather rare, the author presents thirteen cases. He 
classifies them on a clinical and radiological basis into four types: first, those in which 
the anomaly is associated with prognathism and open-bite; second, those in which the 
anomaly is associated with open-bite but no prognathism; third, those in which the anomaly 
is associated with prognathism but no open-bite; and fourth, those in which the facial 
asymmetry exists without open-bite and without prognathism. 

From a radiological standpoint, the condylar head is either triangular with the base 
at the articular end, or round and bent toward the sigmoid notch. In some cases we 
observe elongation of the neck of the condyle, with a normal condylar head. 

The pathogenesis is not well known; two types, however, can be observed: 


(1) Those in which condylar hypertrophy is associated with an asymmetrical growth 
of the body (seven cases). In three the facial asymmetry constituted an alternate syn- 
drome with the body asymmetry. In four cases, he found a homolateral sydrome. Most 
of these cases were the type with elongation of the condylar neck. It should be noticed 
that these growth disturbances appear at puberty or a short time after. In one case there 
was a congested mammary gland while the asymmetry increased. 

(2) Cases in which the condylar hypertrophy was the only finding presented. Most 
of the time there was a story of trauma (five cases). In some the condyle was con- 
siderably hypertrophied. 

Treatment 


A careful study of models mounted on Chateau’s articulator and of the x-ray tracings 
is recommended in order to choose the method of treatment, which is either unilateral 
osteotomy or unilateral resection of the condyle. 

If models are mounted on the articulator it is easy to demonstrate what can be ex- 
pected from unilateral osteotomy, or whether bilateral osteotomy which provides a wider 
range of motion will give a better result. 


J. L. 
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About the Surgical Treatment of Mandibular Prognathism. (Sur le traitement du prog- 
nathisme mandibulaire.) J. Levignac. Ann. d’oto-rhin.-Laryng. 70: 31, 1953. 


This is a critical study of methods for the treatment of prognathism especially with 
emphasis on eliminating recurrence or open-bite, which have been observed, following cer- 
tain techniques. As in orthopedic surgery operations on the bone should cause no impair- 
ment, or at least only minor changes in muscular balance and function. 

On that basis, we must severely criticize resection of the condyles, which sacrifices 
normal joints and in addition also eliminates the function of the external pterygoid mus- 
cles. The Kostecka’s method of double osteotomy in the neck of the condyle also may be 
eriticized for disturbing muscular balance of the jaw at rest or in motion, especially in cases 
of marked protrusion. Besides, the method predisposes recurrence of the anomaly and may 
result in open-bite. In cases of marked protrusion, Dingman’s procedure or the Ernst in- 
traoral method with a controlled type of reduction, as done by John W. Gerrie are the 
methods preferred by the author. JL, 


Grafts in Maxillo-Facial Surgery. (Les greffes en chirurgie maxillo-faciale.) Charles 
Freidel, P. Dumas, and de Mourgues. Rev. de stomatol. 54: 482, 1953. 


This is a general survey on maxillo-facial repair, with emphasis on recent trends and 
techniques. It also contains interesting results obtained by the Lyons’ group of surgeons. 

Dr. Freidel’s paper deals with bone grafts. The author is impressed by the excellent 
results achieved with refrigerated bone graft, even when the conditions were not ideal for 
bone grafting. The author has used refrigerated heterogenous bone graft not only to 
repair the traumatic loss of bone, but also in repair of loss due to cancer surgery or osteo- 
myelitis of the jaw. Heterogenous bone grafts have also been used with success, especially 
as onlay graft, or to fill defects from an intraoral approach in large cyst cavities. 

The author describes the organization of a bone bank. The grafts are taken with 
surgical and aseptic methods from calves. They are kept in a freezer at -35° C. for a 
minimum of eight days. They can be used any time afterward. 

Dr. Dumas’ work deals mostly with cartilage grafts and shows the advantage of 
preservated ox cartilage, which is kept in an icebox at -5° C. in a saline and Merthiolate 
solution. These grafts can be used at any time. This heterogenous graft is actually noth- 
ing else but a foreign body, well-tolerated, easy to shape, available when needed. It is 
ideal material for restoring contour. Dumas’ paper is well written, clear and interesting. 

De Mourgues’ study of skin grafts and flaps was necessarily deficient in some way, 
for this was in my opinion too extensive a subject to cover in a short paper. De Mourgues 
seems overimpressed by certain methods of transfer such as skin tubes, and underesti- 
mates other methods, especially free-grafting. 

As a whole, this is an excellent article with a good bibliography, putting emphasis on 
major contributions. The work, done under Professor Duclos’ supervision, is worth the 
attention of anyone interested in the reparative surgery of the face. J.L. 


Hemangiomas of the Mandible. R. Marie and J. Barety. Rev. de stomatol. 54: 940, 1953. 


The case is that of a lady, 42 years old, who was complaining of a mass in the jaw. 
In the first months of 1950, the patient did notice a mass at the angle of the right lower 
jaw which kept growing slowly without causing pain. In March, 1951, her dentist, on 
the basis of x-ray findings, made a diagnosis of adamantinoma, and the patient was sent to 
Dr. Marie. 

The clinical examination at this time disclosed an enlargement of the jaw, extend- 
ing from the angle to the middle third, with a slight facial asymmetry. The swelling was 
hard, somewhat irregular on the buccal side, but smooth on the lingual side, There was 
no pain, no adenopathy, no trismus, no anesthesia of the lower lip. 

The roentgenograms showed a ‘‘honeycomb’’ picture of bony rarefaction. It was not 
the picture we associate with adamantinoma. <A biopsy was performed in March, 1951. 
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1 access to the area, two molars were extracted, which provoked a sudden spurt of 
The hemorrhage was controlled with a pack soaked in thrombin solution. The 
ry examination revealed an angioma. 


ne 
bloo: 
labo 
reatment: The patient was sent for treatment to the Curie foundation, where she 
en x-ray irradiation from June 4, 1951, to July, 1951, 2.700 r. in forty days, repre- 
two hours and twenty-four minutes of treatment. In March, 1952, the mass had 
receded considerably. Only a thickening of the middle third, which could be felt but not 
seen, remained. In July, 1952, the growth of the lesion was found to have been arrested. 

X-ray pictures remained unchanged. 
wo other cases seen at the Curie foundation are reported by courtesy of Dr. Baclesse. 


was : 


sent 


ase 1 was that of a child, 5 years old. He had a mass in the left horizontal ramus 
which, when discovered in 1935, was about 3.5 by 3.5 em. in size. It was hard and painless. 
There was no trismus. 

\s the mass kept growing, the patient was seen by Dr. Ombredanne, who operated on 
him in January, 1935. The pathologic findings at that time were suggestive of an angioma- 
tous process. As the lesion did recur later, he was sent to the Curie foundation. 

(he clinical examination on May 21, 1935, revealed an enlargement of the angle of the 


I 


jaw, extending up to the middle of the ascending ramus. It extended forward in the hori- 
zontal ramus and caused enlargement of the lower border as well. It felt like a hard, bony 
The diagnosis of giant cells tumor was discussed, but two facts were against it. There 
was a collateral circulation with dilated veins in the area of maximal enlargement. Hyper- 
thermia on that side of the jaw was also noticed. 

Roentgenograms revealed a picture of ‘‘bone rarefaction of the honeycomb type.’’ At 


the area of maximal enlargement, the outer plate had disappeared. 


mass 


Treatment: X-ray treatment consisted of 2,675 r. in twenty-eight days, ending June, 
1935, and representing six hours and thirty-one minutes of therapy. On August 12, 1935, the 
mass had receded to about 1.5 em. in its diameter. The roentgenograms showed a recalcifi- 


cation mostly in the area of the buccal plate. Additional x-ray treatment consisting of 
1.100 r. in fifteen days, representing one hour and fifty-six minutes of treatment, were 
administered in Oetober, 1935. The tumor then was found to recede with progressive recal- 


cification of the bone. 

In October, 1936, a year later, a swelling was found in the alveolar process in the 
area of the left superior incisors, cuspid and premolar, which was angiomatous in character. 
In January, 1937, the tumor had receded in the lower jaw and in June, 1937, the face 
was symmetrical. The angioma in the maxilla was treated in November, 1939. Case 2 
was that of a young woman, 23 years old, who had since the age of 10 years a mass 
in the right horizontal ramus, but only since the last year was there a definite increase in 
the size of it, 

The clinical examination on May 22, 1947, revealed a swelling in the lower part of 
the left cheek, with a venous network. Hyperthermia was noticed in the area. The mass 
had developed mostly on the buccal side of the mandible. 

The x-ray films showed a definite enlargement of the angle and horizontal ramus of 
the mandible. It had a honeycomb appearance. At the lower part, the mass seemed to be 
spreading into the soft tissue without a definite bony contour. The picture was rather 
suggestive of a malignancy. 

Biopsy revealed a hemangioma. 

Treatment: X-ray therapy was instituted, It consisted of 2,800 r., delivered in forty 
days. The first course of treatment ended Oct. 3, 1947. A second course, consisting of 
2,250 r. in thirty-three days and representing two hours of treatment, ended March 15, 1947. 
In March, 1948, the honeycomb picture was found disappearing, and there was evidence of 
progressive recalcification. In August, 1949, the mass had decreased. The x-ray examina- 
tion showed that the bone trabeculae had re-formed and the alveolar ridge had a more 
definite appearance. 
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Conclusion 


The authors in their conclusion present the characteristic clinical and radiological 
picture of a mandibular hemangioma, and emphasize that a biopsy is necessary to establish 
the diagnosis in most of the cases. 

Marie and Barety’s paper is interesting and well exposed. We only regret that the 
x-ray films which were shown at the Society of Stomatology and Maxillo-facial Surgery 
are not reproduced in the publication. 

The possibility of a hemangioma should be kept in mind, especially when x-ray films 
show a honeycomb picture. When performing a biopsy one should be ready to control a 
possibly severe hemorrhage. J.L, 


Acute Hematogenous Osteitis in Childhood. Matthew White and Wallace M. Dennison, 
J. Bone Surg. 34-B: 608, 1952. 


The authors discuss the etiology of osteomyelitis. They believe that living conditions 
and economic statuses are definitely related to this disease. They apparently accept the 
theory that disease is due to mild trauma in the presence of a focus of infection with 
symptomless bacteremia. A definite history of injury was obtained in 46 per cent of the 
patients studied. 

Two hundred twelve cases of acute osteitis or osteomyelitis are reviewed, covering 
the period of 1936 to 1950. On the basis of time and treatment, the patients can be divided 
into those seen from 1936 to 1940 who were treated before the age of chemotherapy, those 
seen from: 1941 to 1945 when sulfathiazole was used, and those seen from 1946 to 1950 when 
penicillin was used. The mortality in the first group was 36 per cent, while that of the 
last group (treated from 1946 to 1950) was 1.2 per cent. ; 

At the present time the aim of treatment is to control the septicemia and reduce the 
tension in the local bone focus. The authors believe that, if the infecting organism is 
penicillin-sensitive and penicillin therapy is started early, this aim can be achieved with- 
out surgical intervention. However, they have demonstrated that of eighty-two patients 
treated since penicillin therapy was available, sixty-eight were admitted to the hospital 
with pus already present under the periosteum or in the soft tissues. In these cases surgi- 
cal intervention was necessary. Large doses of penicillin were given every three or four 
hours. This treatment was continued for twenty-one days or until the marrow culture was 
reported sterile, whichever period was longer. Since aureomycin became available, five 
patients have been treated with this drug because their organisms were penicillin-resistive. 
The authors believe that once an abscess is formed, it cannot be sterilized by the systemic 
administration of penicillin, and in such cases surgery is still necessary. T. J.C. 
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A CASE OF SUSPECTED RENAL CELL CARCINOMA OF THE MOUTH 


DanteL J. HoLtLANp, D.M.D., BrooKiine, Mass. 


N A past issue of this JouRNAL a case of metastatic carcinoma of the mandible 
| was presented.’ There were no objective signs. Numbness of the lip was 
the only subjective symptom, and both the radiographic and pathologic evi- 
dences were conclusive. Diagnosis in this case was clear-cut, but the treatment 
of the disease did not contro! its spread and the patient died. 

We now discuss a case of suspected metastatic carcinoma of the soft 
palate which is quite different. This time there are the objective signs of swell- 
ing and surface uleeration, and there are no subjective symptoms. Both the 
radiographie and pathologie evidences are inconclusive. Diagnosis here is not 
specific; yet, the treatment to date has been effective and the prognosis is 
favorable. : 

The surgeon is conditioned to definitive pathologic diagnoses because of 
the frequeney with which competent pathologists arrive at a specific interpreta- 
tion microseopically. The surgeon expects, and usually gets, a conclusive 
biopsy report after submitting a representative specimen. The ultimate 
surgical plan is based on the weight of this pathologie report. When the 
pathology report is provocative, the surgeon approaches this task with less 
assurance, and treatment planning is likewise less positive. 

A 25-year-old married female typist was first seen on Jan. 19, 1953, having 
been referred by her dentist because of a rough lump on the palatal aspect of 
the right tuberosity. She had developed a habit of exploring this region with 
her tongue, and admitted some overconsciousness of this general area. 

Present Illness—Several maxillary right posterior teeth were ex- 
tracted about three years previously. The maxillary right third molar, which 
had erupted, was removed about one and one-half years ago. For at least a 
year the patient was aware of a peculiar feeling on the palatal side of the right 
tuberosity region—not pain, but a sense of roughness to her tongue and some 
increased tenderness to pressure. She said it felt like a canker. She con- 
sulted her dentist about this and was reassured that all was well. Six months 
later, when a definite lump was visible and palpable, she again consulted her 
dentist, who advised consultation. 
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Past History.—There was no history of severe illnesses or operations. The 
patient reported no previous hospitalization. Six months previously she had 
noticed the onset of moderate epigastric distress associated with meals. The 
discomfort was intermittent and of short duration. She saw her local physi- 
cian, who prescribed tincture of belladonna and advised her to drink milk. The 
patient had lost no weight and had no anorexia, fever, hematuria, cough, or 
hemoptysis. 

Physical Examination.—Examination revealed a somewhat obese, pale, 
25-year-old woman. There was a warty, granular mass of 1 by 1.5 em. on the 
posterior right palate close to the tuberosity. Surrounding the lesion proper 


Fig. 1.—Raised granular mass of the posterior right palate and tuberosity region. 


was an indistinct zone of erythema. The region of the swelling was mod- 
erately tender to palpation and pressure (Fig. 1). There were no palpable 
neck nodes. The intraoral radiograph of the right tuberosity region revealed 
a questionable mass in the posttuberosity region (Fig. 2). 

A biopsy of the lesion was performed on Jan. 19, 1953. The pathologie 


section is represented in Fig. 3. 


Microscopic Diagnosis.—Carcinoma simplex consistent with salivary gland 
origin or possibly sebaceous gland origin. 

Accompanying the report were the following comments from the pathol- 
ogist*: ‘‘I am not at all certain as to the origin of the growth. However, it 
appears to be a carcinoma. The tumor is composed of masses of very large, 
‘rather clear cells which would be compatible with origin from either the 
salivary gland or sebaceous gland. I would somewhat favor the latter.”’ 


*Dr. Olive Gates, Tumor Diagnosis Service, Massachusetts Department of Public Health. 
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)peration—Four days after the biopsy, a wide excision of the tumor 
are lus thorough electrocoagulation of the tumor site bed was performed. 


Ac of the operative note follows: 


e patient was prepared and draped in the usual manner and endo- 
al Pentothal Sodium anesthesia was used. Nitrous oxide and oxygen 


Fig. 2.—Questionable mass in the tuberosity region, intraoral radiograph. 


Fig. 3.—A photomicrograph (magnification, «500; reduced %) of biopsy section diagnosed as 


ma simplex consistent with salivary gland origin or sebaceous gland origin. It appears 
lefinitely malignant. 
supplemented the Pentothal. By means of the electrocautery needle, the 
palatal tumor mass was outlined, leaving about 1 em. border of normal-appear- 
ing tissue. The mass was then totally removed. Bleeding was profuse in this 
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area, as was expected, and by means of the electrocoagulation disk, the bleed- 
ing was reasonably well controlled. The buccal fat pad appeared in the opera- 
tive wound. The right posterior palatine artery and nerve were coagulated, 
as well as the anterior palatine vessels and nerve, as they emerged from the 
foramen. A section of palatal bone under the tumor mass was also removed 
for pathologic examination, although it appeared normal clinically. The re- 
sulting tuberosity and palatal defect were then again electrocoagulated with 
the disk. 

The patient previously had been typed and cross-matched, and 500 ec. of 
whole blood was started, which more than replaced the volume of blood lost. 





Fig. 4.—The excised tumor. Note the site of the biopsy on the left. The photograph on the 
right shows the deep or inner aspects of the tumor. Note its discrete boundaries. 


A large piece of gauze, well-saturated in balsam of Peru, was placed into the 
operative wound under pressure to control oozing. The pharyngeal pack was 
removed. The patient was well aspirated via the throat and endotracheal 
tube, and returned to her room in good condition. 

Fig. 4 shows the excised soft tissue mass, which was essentially the buccal 
and palatal mucosa of the tuberosity region. 


The Pathologic Report.—The excised tumor and surrounding normal tissue 
measure 3.5 by 2.0 by 1.0 em. The tumor proper measures 1.4 by 0.8 em. and 
is covered on one surface by mucous membrane closely adherent to, but ap- 
parently not continuous with, the growth. An ulcer measuring 1.0 em. in 
diameter is present in the center of the mucous membrane, its floor being 
formed by the tumor mass. The two gross features of interest are its discrete 
ness and its distinct, but rather pale, yellow color. However, the homogeneous, 
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ning, resilient character of the tumor tissue suggests a malignant neo- 
. in spite of the absence of gross evidence of invasiveness. Three frag- 
; of bone, measuring altogether 1.4 by 1.4 by 0.4 em., are also received. 


Microscopic Examination.—In both the biopsy specimen and the excised 
r, the histologie structure is that of a solid epithelial growth freely invading 
ibmueosa, but at the same time forming a compact, sharply defined mass 


Fig. 5.—Microscopic photographs of the or a See detailed description on pages 457 


apparently independent of normal epithelial structures. The cells, for the most 
part, are arranged in a pattern of solid masses with scattered alveolar groupings, 
surrounded by stroma consisting of condensed submucous connective tissue with 
a scattering of inflammatory cells (Fig. 5). 





DANIEL J. HOLLAND 


The salient feature of the tumor is the unusual structure of the epithelial 
cells, the chief characteristic being the abundant pale or colorless eytoplasn: of 
uneven density and occasionally vacuolated. There is some variation in the size 
of cells, depending on the amount of cytoplasm. Nuclei are, in the main, small, 
vesicular, and slightly eccentric; a few are larger, uneven in contour, and con- 
tain a large nucleolus. Rarely, multiple nuclei are seen in giant cells. Mitotic 
figures are not conspicuous. Fragments of bone show osseous trabeculae sur- 


rounded by fibrous tissue. 
Diagnosis.—? Metastatic renal cell carcinoma. ? Clear cell carcinoma of 
mucous serous gland. 


6.—Postoperative photograph showing complete granulation of site of excision and 

electrocoagulation. 

A note from Dr. Gates stated, ‘‘Dr. Shields Warren and I went over this 
together and we both feel that it is probably metastatic renal cell carcinoma. 
The possibility of a carcinoma of mucous glands, of course, cannot be entirely 
excluded. So far as I can tell, the tumor is completely removed, but there is no 
margin of normal tissue on the deep surface. Since this is not a very common 
site for metastasis for renal cell carcinoma (although we have seen several 
examples in the oral cavity), we are including it in our tumor collection.”’ 

The examination of the underlying bone showed no tumor invasion. 
There was a considerable defect in the right posterior maxilla and palate, 
which granulated in slowly. Naturally, trismus was marked. 

In the light of the pathologic report, the patient was admitted to the 
Massachusetts General Hospital on Feb. 6, 1953, for an examination of the 
genitourinary system in an attempt to locate the primary lesion. 

Blood and urine tests were within normal limits. Chest films were nega- 
tive. Pyelography revealed both kidneys to be of normal size. The left 
kidney exhibited a slight bulge at its mid-portion laterally, and the minor 
ealyces bilaterally were somewhat dilated without localized calyceal deformity. 
The impression of the pyelography was ‘‘mild hydronephrosis bilaterally of in- 
determinate cause. A definite diagnosis of renal neoplasm cannot be made. 
However, if the lesion removed from the mouth does represent metastatic 
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nephroma and exploration is contemplated, it would seem wise to 
ne first the left kidney. The small lateral bulge could conceivably repre- 
hypernephroma.”’ 
he left kidney was explored and the obvious protrusion was incised. 
sroved to be normal kidney tissue. The right kidney was explored retro- 
neally through the incision in the left flank, and was normal to palpa- 
The consulting urologist found no evidence of primary tumor. 
(he patient returned to work. The site of the oral tumor granulated over 
etely (Fig. 6), and when last examined in October, 1953, she was symp- 
"CC. 

\s of this date, it would seem that the tumor probably was not of renal 

|, but primary in the oral mucous or serous glands. 

(he pathologists later wrote, ‘‘In classifying the biopsy three possibilities 

considered: carcinoma simplex of mucous serous gland, carcinoma of 

eous gland, and metastatic renal cell carcinoma. However, the examina- 

f the entire tumor revealing the gross relationship to mucous membrane 
without any histologie evidence of derivation from local epithelial structures 
left only two possibilities of about equal weight—carcinoma of mucous serous 
| and metastatic renal cell carcinoma.’’ 
Tumors of mucous and serous glands, as well as those of the skin, may 
have clear cells that look like renal cell tumors. Carcinoma cells of any 
glandular origin occasionally may acquire this peculiar ballooned, glassy, 
partly vacuolated cytoplasm, but this appearance is seen most often in tumors 
of sweat glands and mucous serous glands—both major and minor salivary 
glands. The absence of fine vacuoles of lipoid characteristic of sebaceous car- 
cinoma, the absence of mucus, the failure to demonstrate any connection be- 
tween the tumor and normal epithelium of glands or surface mucosa, and the 
extreme rarity of the morphologic characteristics we are dealing with in tumors 
other than those of the kidney make it obligatory to rule out metastatic renal 
cell carcinoma. On the other hand, the youth of the patient is in favor of 
primary carcinoma of mucous serous gland. 

The prognosis of carcinoma of mucous serous glands depends on the size, 
the extent of invasiveness, and the cellular maturity. Clear cell carcinoma 
represents a moderately immature growth which may be expected to metastasize. 
Ilowever, with the small size and sharply defined boundaries of the tumor under 


consideration, metastasis is unlikely. 
The patient will be followed periodically and examined for local recurrence 
and other significant signs and symptoms. 
Reference 
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CONDYLECTOMY OF A COMMINUTED CONDYLAR FRACTURE AND 
TREATMENT OF AN ASSOCIATED FRACTURE OF THE RIGHT 
LOWER JAW ON A CHILD 11 YEARS OF AGE 


COLONEL WALTER H. BEecKer,* Fort SHERIDAN, ILL. 


N SEVERELY comminuted fractures of the head of the condyle, with com- 

plete dislocation and displacement of the fragments from their associated 
structures, the oral surgeon is faced with the decision of conservative treat- 
ment, such as (1) leaving the affected parts to heal in their abnormal positions, 
inviting partial or total ankylosis and general functional debility; (2) open 
reduction and fixation of the fractured fragments in an attempt to accomplish 
reconstruction by healing; or (3) removal of the fragments by condylectomy. 


Case Report 


On Aug. 6, 1950, a very handsome boy, aged 11 years, a dependent of an 
Army officer, was admitted to the Fort Clayton Hospital in the Panama Canal 


Zone after having accidentally fallen approximately 16 feet from a diving 
board platform at the Fort Kobbe, Canal Zone, swimming pool. He struck the 
concrete abutment around the pool with his left chin during his descent, the 
impact causing a deep gash and, oddly enough, fracturing the right mandible 
in two places. 

After preliminary routine ward treatment, clinical and x-ray examination 
revealed the following: (1) severe comminuted fracture of the head of the 
condyle of the right mandible with complete displacement and dislocation of 
the fragments; (2) simple, complete fracture in the region of the body and the 
symphysis of the right mandible, extending from the superior border in the 
second premolar area in an irregular manner anteriorly and _ inferiorly, 
terminating at the lower border just beneath the area of the unerupted per- 
manent cuspid; (3) severe, acute, nonsuppurative cellulitis in the region of 
the right mandible; and (4) fractured teeth and severe luxation of the right 
and left upper central and lateral incisors. The following teeth were frac- 
tured to a lesser degree: the right upper second premolar, the right upper first 
molar, the right lower cuspid, and the right lower first and second premolars. 

The boy, although very uncomfortable, was an excellent patient. Peni- 
cillin was started immediately after he was admitted to the ward (100,000 
units every six hours). Sedation was administered as necessary. The patient 
was placed on a strict high calorie dental liquid diet. A modified Barton band- 
age was applied. Ice packs were a part of the routine cellulitis treatment. 


*Post Dental Surgeon, Fort Sheridan, II. 
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After several conferences between the parents of the child, the Chief of 
Surgical Service, and the Chief of the Dental Service, it was decided to per- 
a condylectomy of the injured right condyle head and then reduce the 
- fracture of the symphysis by intraoral wiring and intermaxillary fixa- 


m Aug. 15, 1950, under general drop ether anesthesia, with the Chief of 
Surgical Service assisting, a right condylectomy was performed. A semi- 
cal angulated ineision, as favored by Dorrance,? Kazanjian,’ and Risdon* 
as deseribed by Thoma,' was made about 1 inch in length just in front 
e right ear, angulated to avoid the auriculotemporal nerve and the super- 
temporal artery. The layers of tissue were dissected and properly re- 
ed, and the parotid gland was exposed and retracted forward from the 
of operation, after which deeper dissection was accomplished, exposing 
ipper branches of the facial nerve and the ascending ramus of the man- 
, as well as the zygomatie arch. Respectful retraction of the branches of 
facial nerve was accomplished, interfering tissue was removed, and the 
sular ligament of the joint exposed. It was found to be severely pulled 
y from its normal position in the joint area, carrying with it the fragments 
he head of the condyle. The internal maxillary artery was not severed. 


Photograph showing the five fragments of bone (representing the head of the right 

condyle) which were removed. (Photograph by U. S. Army Signal Corps.) 
Five fragments of bone representing the head of the condyle were all located 
medially and inferiorly to their normal position and were removed (Fig. 1). The 
subcondylar stump was filed smooth and the capsular ligament was adjusted as 
best possible over it and sutured. The wound was closed in layers (Fig. 2), 
and the patient left the operating room in good condition. The parents of the 
child were informed of the nature of the operation and instructed as to the 
future precautions to be taken in the care of the patient’s mouth. The patient 
recovered from the operation uneventfully so that three days later it was 
possible to insert elastic bands for elastic traction on previously applied intra- 
maxillary multiple continuous loop wiring for reduction and fixation of the 
fracture of the symphysis. The mandible was left immobilized for approxi 
mately four weeks, when all the wires were removed and the patient was al- 
lowed to exercise his jaw and to eat soft foods for approximately one week, 
after which he was placed on a normal diet. Penicillin was continued from the 
date of admission to the hospital until the third postoperative day, when it was 
discontinued. The patient was carefully instructed through a series of oral 
exercises and impressed with the necessity of continued exercises and the reten- 








Fig. 2.—Photograph three days postoperatively showing the closed incision. (Photograph by 
U. S. Army Signal Corps.) 





Fig. 3.—Photograph showing a magnified view of the patient’s face to better illustrate 
= oe = of the operative site four months postoperatively. (Photograph by U. S. Army 
Signal Corps. 
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f his oral masticating structures. He appeared to suffer very little from 


fects of the operation and the missing condyle, and his masticatory ap- 
is was disturbed very little. It was not necessary to remove any of the 
d teeth. Fig. 3 shows the incision four months later. The cireular 
ied area showing on the right side of the face is due to the bandage the 
t wore, which prevented the sun-tanning that the rest of the face re- 
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FATAL HEMORRHAGE FOLLOWING REGIONAL ANESTHESIA FOR 
OPERATIVE DENTISTRY IN A HEMOPHILIAC 


W. Harry ArcHer, B.S., M.A., D.D.S.,* anp Harotp J. Zusrow, A.B., D.D.S.,** 


PITTSBURGH, Pa. 
, 


HIS case report is presented as a sequel to our article, ‘‘Hemophiliac: 

The Pre- and Postoperative Treatment,’’ a case report, which appeared in 
ORAL SURGERY, ORAL MEDICINE AND ORAL PaTHoLoacy in November, 1950. The 
patient involved in both case reports is the same person, the elapsed time 
interval being approximately five years. 

The following pertinent facts, made available to us, were obtained from 
the patient’s dentist, the patient’s hospital record, and the patient’s family, 
and serve to illustrate graphically the chain of events leading to the termina- 
tion of this case. 

On July 13, 1951, the family dentist gave Mr. E. P. two left inferior alveo- 
lar nerve block injections to prevent pain in cavity preparation. However, in 
spite of the fact that the patient admitted numbness of the lip, he still com- 
plained of pain when cavity preparation was attempted. The appointment 
was terminated, as the dentist did not want to give a third injection. 

A gradually increasing swelling of the oral tissues during the next four 
hours prompted the patient to call his dentist, who advised him to apply cold 
to his swollen face. The next day the swelling continued to increase and the 
patient could not swallow, so he was referred by the dentist to the family 
physician, who gave him a prescription (contents unknown). The patient’s 
condition became steadily worse, and on July 15, 1951, his physician sent him 
to the hospital. 


Extracts From Hospital Record.—Mr. E. P., a 30-year-old white man, was 
admitted to a local hospital on July 15, 1951, with a provisional diagnosis of 
‘‘hemophilia, eechymosis of pharynx, mouth, gingiva, face, and neck (left 
side).’’ 

Chief complaint: “Swelling of the jaw, mouth, and neck since July 13, 
1951.” 

History of chief complaint: “The patient was in usual health until July 13, 
1951, when he received two injections of procaine (in lower jaw) for dental 
work. No extractions were performed. The swelling began on the same day, 





*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
**Currently on active duty with the Dental Corps, U. S. Army. 
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hours after the Novocain injection. Patient is unable to swallow saliva 
ing by mouth since July 13, 1951—has applied ice locally since the 


a fe 


_n 
onsé 
e physical examination revealed a ‘‘marked diffuse swelling of the 
left «de of the face and neck, due to a hematoma, with ecchymosis of skin.’’ 
‘hroat—pharyngeal swelling. 
\louth—opening of mouth limited due to swelling; left side gingival 
swelling. 
‘hest—respiration labored due to swelling of mouth and pharynx. 
marked limitations of movement in both knees and elbows 





ixtremities 

hemarthroses).’’ 

ly 15, 1951: “5 p.m. 500 e.c. whole blood given Stat with 1,000 e.c. 5 
per cont glucose in normal saline solution. 

:10 p.m. Called to evaluate respiratory difficulty; nasal catheter and 
oxygen at bedside. 

::00 p.m. Called to patient in acute respiratory distress. Attempted to 
open airway and administered artificial respiration. Patient was cyanotic, had 
ceased to breathe, pulse was weak and faint, rapid of low volume. Attempted 
intratracheal intubation. Patient did not respond. 

‘6:14 p.m. Cireulatory failure with cessation of heart beat. Pronounced 
dead.” 

Discussion 

The patient discussed in this case was a true hemophiliac. This was 
verified by his clinical and family history.’ 

Briefly, in 1932, he spent fourteen days in a hospital for the treatment of 
hemorrhage from a cut in his tongue (hospital records not available). In 
1944, thirty-four days of hospitalization and repeated blood transfusions were 
required to control hemorrhage following the extraction of three teeth. At 
this time, his coagulation time was two hours and thirty minutes. 

In 1947 he was treated by us, at which time the extraction of an abscessed 
tooth was performed. Plasma Fraction I was used to reduce the clotting time 
to within normal limits, and to provide for clot retraction. 

At this time his venous coagulation time was thirty-five minutes, and the 
bleeding time was one minute and sixteen seconds. However, it required 
eight days of local and systemic treatment, including seven intravenous in- 
jections each containing 400 mg. Fraction I in 20 ¢.c. normal saline the first 
six days before bleeding stopped. 

At the hospital admission described in this report, the coagulation time 
was reported as three minutes and thirty seconds, and the bleeding time two 
minutes and thirty seconds. It is recognized that the coagulation time in 
hemophiliaes ean fall within normal limits, but it is not reasonable to believe 
that such was the case in this patient at this time. Death occurred before a 
re-cheeck of these findings, but it seems obvious that they were incorrect. 
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The patient received two mandibular injections of procaine hydrochloride f 
(2 per cent), with epinephrine, to provide anesthesia for cavity preparation, , 
The ensuing respiratory embarrassment caused by a constantly enlarging t 
hematoma of the superficial and deep structures pierced by the injection t 
needle ably proves the fact that even the most innocuous procedure is formi- a 
dable when performed on the hemophiliae. t 

When hemorrhage does occur, local attempts at hemostasis are usual): t 
unsuccessful and waste valuable time. The general hematologic picture mu: t 
be corrected by injections of whole blood, plasma, or fractions containing the 
antihemophilic globulins. l 


The question of tracheotomy becomes a highly complex one in the 
hemophiliac. When absolutely necessary to prevent death from asphyxia, 
the tracheotomy may be performed, and the subsequent bleeding controlled by 
the infusions mentioned in the preceding paragraph. Other methods of 
maintaining an airway are preferable only if they assure a patent airway 
beyond doubt. 

The patient suffering from a prolonged gradually progressive hypoxia 
may reach a respiratory and circulatory crisis quickly and without warning. = 
This is demonstrated in this case report. 

To circumvent the respiratory obstruction (hematoma) present in this 
ease perhaps the use of an emergency unit known as the ‘‘cricothyrotomy tro- 
ear tube’ which is much less traumatic than Jackson’s emergency tracheot- 
omy, thereby opening a small vascular field, might have been of value (Fig. 1). 








Technique of Emergency Tracheotomy.—<As stated by Caparosa,’ ‘‘The 
cricothyroid space, located between the inferior border of the thyroid and 
the superior border of the cricoid cartilage, usually can be readily palpated 
even in the hypersthenic subject. The anterior portion of the Adam’s apple 
is first palpated. Its anterior border is then traced inferiorly until the first 
depression in the midline is encountered; this depression is the cricothyroid 
space. In making local transtracheal injections, anesthesiologists frequently 
puncture this membrane, and all those who have utilized this technique con- 
sider it a safe and easy method for administration of intratracheal solutions. 





“‘The cricothyrotomy troear tube (Fig. 1, A) is comprised of an outer rig! 
flattened curved tube, the cross-sectioned area which measures 20 sq. mm., int 
and a well-fitting inner stylet, the end of which protrudes 0.8 em. in a cutting an 
double-edged knife fashion. It is constructed of stainless steel and can be fir 
sterilized by heat. pa: 

‘*As the first step of insertion of the tube (Fig. 1, B), the ericothyroid lef 
space should be localized, as has been described. This can best be accom- ext 
plished with the patient’s head in a flexed position. After marking this if : 
space, the head should be extended, preferably with a sand bag under the the 
shoulders. (Fy 

‘‘The tube is grasped by the right hand in such a manner that the palm 


envelops the handle and the tube extends between the index and middle sud 
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fj ‘s. The oxygen inlet will thus not interfere with the free motion of the 
ri hand. The right hand is placed over the region of the manubrium and 
roear end is directed to the cricothyroid spaces. The end of the outer 


ty! is held between the left thumb and the index and middle fingers. <A firm 
an. sure hold on this end of the tube is most important, since it will determine 
th. direetion of movement and limit the forward progress. A good hold on 
t] nd will prevent trauma to the posterior wall of the larynx by controlling 


epth of passage. Pressure is made with the right hand in a gentle but 














P Fig. 1——Use of the Caparosa cricothyrotomy trocar tube. A, Left, trocar (stylet) ; 
right, trocar and cannula combined. 8B, Insertion of trocar and cannula. C, Trocar removed. 
D, Raising the flange of the cannula portion toward the chin. FE, The tube has been removed 
into the trachea and an oxygen supply attached. (Devised by R. J. Caparosa, Chief of the 
Otolaryngology Department of the Veterans Administration Hospital at Aspinwall, Pa.) 


firm, steady fashion. The operator will feel a definite ‘give’ as the tube 
passes through the fibroelastic cricothyroid membrane. Good control with the 
left hand will prevent driving the stylet into the posterior wall. The trocar 
extends only 0.8 em. beyond the outer tube and will not penetrate posteriorly 
if its forward progress is checked just as its widest diameter passes through 
the membrane. Immediately following this ‘give’ the stylet is removed 
(Fig. 1, @). 

“The flange of the tube is then elevated toward the chin (Fig. 1, D). A 
sudden gush of air will assure one that the tube is in its proper position. 
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“The tube is then treaded inferiorly. As this is done it should be moved 
from side to side to determine definitely its position in the trachea. 

“‘Tf oxygen is available it can then be attached to the proper inlet (Fiz. 
1, £). 

“Following insertion of the tube, arrangements should be made for a more 
permanent alleviation of the laryngeal obstruction. 

“It is suggested that every surgeon acquaint himself with one or more of 
the available techniques for establishing an emergency airway. The crico- 
thyrotomy trocar intubation will be readily mastered by several trials on the 
cadaver.” 

Anatomical Discussion of This Hemorrhage.*—The hemorrhage described in 
this article is a tissue-contained hemorrhage or hematoma. The logical site for 
such a hemorrhage to occur, due to trauma of a blood vessel while making an 
inferior alveolar nerve injection, is in the pterygomandibular space. 

The pterygomandibular space is located between the medial surface of the 
ramus of the mandible and the lateral surface of the internal pterygoid muscle.* 
This space is limited superiorly by the external pterygoid muscle. Its inferior 
and posterior boundary is the insertion of the internal pterygoid muscle to the 
medial surface of the ramus. Within the pterygomandibular space lies the 
inferior alveolar nerve and the lingual nerve, both of which are the objectives 
of the inferior alveolar injection. Also traversing the pterygomandibular 
space are several arteries of moderate size, such as the inferior dental, 
mylohyoid, lingual twig, and the first division of the internal maxillary. In 
addition, this space contains corresponding veins which accompany the arteries 
just mentioned. Trauma to any one of the vessels contained within the 
boundaries of the pterygomandibular space could cause a hemorrhage that 
would flood the entire space with blood. 

If such a hemorrhage and a subsequent filling of the pterygomandibular 
space occurred, blood would exit from this space into the following spaces: 
first, into the buccal space by passing between the buccinator and masseter 
muscles’ (the filling of the bueeal space with blood would account for the 
hematoma described on the face and neck); second, by passing from the 
pterygomandibular space medially beneath the buceal fat pad and into the 
submucosa of the oral vestibule (this would explain the hematoma in the buccal 
mucosa) ; and third, the blood contained within the pterygomandibular space 
could enter directly into the lateral pharyngeal space. The lateral pharyngeal 
space is located posterior to the pterygomandibular raphe, lateral to the 
pharynx, and medial to the ramus of the mandible and _ parotid gland. The 
posterior limit is the alar fascial sheet. Blood entering this space may find 
its way into the submandibular space and to the lateral pharyngeal and sub- 
mandibular spaces of the opposite side of the neck. A large quantity of blood 
in these spaces could cause a collapse of the pharyngeal walls into the caliber 
of the pharynx. It is believed that the patient’s air passage was obliterated 
due to such a collapse. 


*Prepared by Major G. E. Fuller, Dental Corps, U. S. Army, Graduate Student in Oral 
Surgery, School of Dentistry, University of Pittsburgh. 
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‘here are various possibilities of vessel trauma within the pterygomandib- 
pace. The most vulnerable vessels to trauma during the course of a cor- 
iferior alveolar injection would be the inferior dental artery and vein. 


ula 


rec 


These vessels traverse the pterygomandibular space from above downward. 
The inferior dental artery is a branch of moderate size which arises from the 
first part of the internal maxillary artery as the latter courses the area medial 
to ‘re neck of the condyle. Its path is directed downward between the 
sph -nomandibular ligament and the ramus of the mandible.* Early in its 
dow: ward course it becomes closely associated with the inferior dental vein, a 
tributary of the pterygoid plexus of veins. These two vessels leave the 
pterygomandibular space by the mandibular canal.’ They are vulnerable to 
trauma not only at this point of exit from the pterygomandibular space, which 
would be the point of trauma caused during a correct needle insertion for the 
inferior dental nerve, but also through their course from the neck of the 


condyle to the mandibular foramen. This course could be reached by a needle 
inserted too high and too deep. 
Other vulnerable vessels that arise from the inferior dental artery and 


vein are the lingual twigs and the mylohyoid artery and vein. The mylohyoid 
vessels pierce the sphenomandibular ligament just above the mandibular 
foramen and descend in the mylohyoid groove.® These vessels exit from 


the space as they pass through the inferior attachment of the internal 
pterygoid musele. Trauma to these vessels could be caused by a needle in- 
serted too low and too deep. The lingual twigs from the inferior dental artery 
and vein are small vessels. They stem from the anterior surface of their 
mother vessels approximately 5 to 15 mm. above the mandibular foramen 
and accompany the lingual nerve.* These vessels exit from the space as they 
pass between the anterior border of the internal pterygoid muscle and the 
medial surface of the mandible. Trauma to these vessels could be caused by 
either a high insertion carried too deep or a low insertion. 

Arteries stemming from the second part of the internal maxillary artery 
which are vulnerable to trauma are the buceal artery and intramuscular 
branches of the internal and external pterygoid artery. Veins that are 
tributaries of the pterygoid plexus also course in close relationship with these 
arteries. 

The bueeal vessels pass obliquely forward and downward in close relation- 
ship to the bueeal nerve. These vessels are closely associated with the anterior 
and medial aspect of the tendon of the temporalis muscle. Here the vessels are 
closely related to the posterior wall of the vestibule of the mouth.’ As these 
vessels course downward in the area of the anterior border of the ramus the 
possibility of needle trauma, in making either an inferior alveolar injection or 
a bueeal injection, is present. Any insertion directed toward the anterior 
border of the ramus of the mandible may cause this trauma. 

Another possibility of needle trauma to vessels in this area would be 
intramuseular vessels of the internal and external pterygoid muscle. It would 





*Established by investigation on a series of wet specimens. 
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be difficult to establish the correct position of these arteries or the path of 
a needle which would cause trauma. However, if either of these muscles was 
entered by needle insertion, the possibility of intramuscular vessel trauma is 
present. 

It is felt that the pterygoid plexus of veins presents a possible, but not 
probable, site of trauma which would cause the course of events deseribed 
in this article. In studying case reports of hematoma, due to trauma of the 
pterygoid plexus of veins, the spread of blood appears to take a course which 
exits into the temporal and zygomatic areas of the face. Nevertheless, the 
possibility of trauma to a vessel of this plexus, and a subsequent hemorrhage 
into the pterygomandibular space from an inferior alveolar injection, should 
not be disregarded. The pterygoid plexus occupies the area between the 
external pterygoid muscle and the temporal muscle and, in part, between the 
internal and external pterygoid muscles.‘ A needle insertion made at too 
high a level and directed upward could cause trauma of this plexus. 


Summary 


In summation, it is believed that the site of primary hemorrhage was in 
the pterygomandibular space with the formation of a hematoma which spread 
to the lateral pharyngeal and submandibular spaces, and, in turn, to the cor- 
responding spaces of the opposite side of the neck. Pressure, caused by blood 
filling these spaces in the neck, is thought to have collapsed the pharynx. This 
pharyngeal collapse caused blockage of the air passage and death ensued. 

Surgical or anesthetic procedures should not be attempted in the patient 
with uncontrolled hemophilia. If a procedure is necessary, primary concern 
should be given to stimulating normal clotting activity by infusions of whole 
blood, plasma, or blood fractions containing the antihemophilic globulins. 
Local hemostatic measures will be effective only after this has been done. 
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CASE OF AN INTRAOSSEOUS OSTEOMA OF THE MANDIBLE 
Ricuarp Spirzer, D.M.D., Lonpon, ENGLAND 


(EOMA is defined as a benign bone lesion which may originate either 
O rom the periosteal lining or from the bone marrow. 

ifferentiation is also made according to the radiological and histologic 
pattern between osteoma durum or eburneum and osteoma spongiosum or 
medillary osteoma, as pointed out by Schinz, Baensch, Friedl, and Uhlinger.* 
Stones’ considers the osteoma a rare tumor; the skull and the jaws are, how- 
ever, the parts of the skeleton where they most frequently occur. Significant 
is the view of Gesehickter and Copeland* who write that osteoma of the jaws 
isa more differentiated form of ossifying fibroma. 

Surgery is the therapy of choice, since this lesion has an inherent tendency 
to enlarge and to displace the surrounding tissues. 


Case Report 


Miss E. 8., aged 37, was first seen by me in May, 1951, for pain in the second, non- 
vital, right mandibular molar. The preceding first molar had been extracted six years 


previously. An x-ray film showed two small radiopaque solid lesions occupying the area 
of the missing first molar. They represented a sharp circumscribed mass, suggesting 
sclerosed bone without any sign of trabeculation (Figs. 1 and 2). The true nature of this 
condition could not be ascertained. The clinical history did not reveal any relevant facts, 


and a biopsy suggested at the time was refused by the patient. She returned two years 
later, however, when a small, hard, painless swelling in this region had become apparent. 
On palpation, a nontender expansion of the right mandible could be felt along its lateral 
aspect. A small sinus was present on the alveolar ridge in which a sequestrum could be 
felt with a probe. The mucous lining was smooth.and of normal color. There was no 
sensory loss in the distribution of the mandibular nerve. New radiographs taken revealed 
the same shadows of bone density, with definite borders well demarcated by a radiolucent 
area from the normal cancellous bone (Fig. 3). A change in the condition could be 
observed. The selerosed lesions showed a definite increase in size; also an enlargement of 
the surrounding noneancellated area was obvious. 

On the basis of the history and the clinical and radiological findings, a tentative 
diagnosis of osteoma was made. 

\t operation no periosteal involvement was noted and the cortical bone was of normal 
appearance and hardness. Both tumors were found within the mandibular marrow 
surrounded by fibrous tissue but without forming a definite capsule. They could be readily 
distinguished from the surrounding cancellous bone. The whole area was explored and 
complete enucleation performed. The wound was then closed with sutures. 

Microscopie examination of the specimen confirmed the bony hardness and marblelike 
character. The larger of the two had attained the size of a cherry stone, while the 


smaller one was about 4 mm. in diameter. 
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Fig. 1. 


Fig. 2. 
Fig. 3. 





Fig. 4. 


Figs. 1 and 2.—Radiographs taken in 1951 showing two small dense sclerotic bodies in the 
area of the missing first mandibular molar. 

Fig. 3.—Radiograph taken in 1953. 

Fig. 4.—Photomicrograph of microscopic section. 





Fg. 5.—Postoperative radiological appearance. 
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L. Woodhouse Price gave the following report on the pathology: “The sections 
present the histology of a simple cancellous osteoma in which there is no suggestion 
reomatous change. The bony spicules are supported by fibrous stroma but there is 
ce of acute or chronic inflammatory changes. ’’ 

iy films taken two months later showed normal bone regeneration (Fig. 5). 


Summary 
‘ase is reported of two small osteomas lying within the cancellous part 
mandible and giving rise to an expansion of the surrounding bone. 
e clinical, radiological, and histologic points of interest are discussed. 
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INCISION AND DRAINAGE IN THE TREATMENT OF CELLULITIS 
ARISING PROM DENTAL ORIGIN 


Masor Rosert H. MARvLeEt'TE, DENTAL Corps, UNITED STATES ARMY 
Fort LEONARD Woop, Mo. 


’ 


INCE the advent of antibioties into the fields of medicine and dentistry, the 
S surgical management of infections has undergone a tremendous change. 
There is no question as to the effectiveness and necessity of using bacteriostatic 
agents in the treatment of all types of cellulitis. In actuality, however, the 
pendulum of professional choice and scientific inquiry often swings too far 
toward popular trends of usage and, as a consequence, well-established prin- 
ciples of surgery are relegated to a secondary role. This article proposes to 
illustrate the value of incision and drainage in the treatment of massive cellulitis 
of dental origin. The two cases reported reflect the dangers inherent within the 
conception that antibiotics hold the final answer to the control of severe 
infections. 

Case Reports 


Case 1.—The patient, a male soldier, was seen at a dental clinic with a complaint of 
pain, soreness, and slight swelling above the right maxillary first molar. A report of the 
examination indicated a cariously exposed tooth with a minimal amount of edema near the 
mucobuccal fold at the apex of the mesial root. Roentgenograms revealed an area of rare- 
faction, without a circumscribed boundary, involving the root apex. The patient’s history 
indicated that a small incision had been made in the mucosa over the root and he was given 
600,000 U. procaine penicillin with 300,000 U. daily ordered. Two days later, the patient 
reported to the hospital and Clinical inspection at this time revealed a massive swelling of 
the right side of the face, lower eyelid, lateral side of the nose, and upper lip. His 
temperature was 103.4 degrees, and his blood pressure was 126/82. No point of fluctuation 
was evident. A diagnosis was made of cellulitis of the soft tissue of the right maxilla, acute, 
arising from a periapical abscess of the right maxillary first molar. 

The patient was admitted to the hospital and placed on bed rest. Orders were given 
for the following medication: 


Terramycin, 500 mg. every six hours 

sulfadiazine, 2 Gm. immediately, plus 1 Gm. every four hours, with an equal 
amount of sodium bicarbonate 

hot magnesium sulfate packs to affected area at twenty-minute intervals 

Seconal, 11% gr. at bedtime 

aspirin, 5 gr. three times daily. 

Forty-eight hours later, the patient’s temperature spiked to 105.2 degrees. Streptomycin, 
¥% Gm. every four hours, had been ordered in the interim. Twelve hours later, examination 
revealed marked distention of the right side of the face, with the eye completely shut, breath- 
ing labored, and blood pressure 104/58. Laboratory studies were within normal limits. 
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e patient was taken immediately to surgery and, after the usual premedication, was 
rous oxide and oxygen. The upper right first molar was extracted, but no drainage 
was blished. A stab incision then was made in the mucobuceal fold at the apex of the 
and a blunt-nosed Kelly forceps was inserted exerting considerable pressure 
a lateral direction. A flocculent area was entered and 15 ¢.c. purulent material 
was cuated. Pus was drawn for an aspiration biopsy. A 6-inch Penrose drain was 
with no closure attempted. The patient then was placed on 100,000 U. crystalline 
n every three hours and returned to the ward. Twelve hours later, the nurse reported 
age from the incision, and the temperature was remaining constant at 104.8 degrees. 
owing morning, the patient again was brought back to surgery and, under general 
ia, a stab incision was made high on the cheek over the zygoma, approximately 2 cm. 
below ‘he corner of the right eye. Blunt dissection opened the area and copious quantities 
of | were evacuated. The intraoral drain was removed and the area was reopened. A 
nrose drain was inserted through the extraoral incision and carried through into 
th, the external end of the through-and-through drain being fastened to an absorb- 
The foilowing day, the dressing was changed and considerable reduction of 
swelling was evident. The patient steadily improved, except for a residual, hard, indurated 
maining over the zygoma. Four days later, it was noted that the patient had 
da partial facial paralysis on the right side. Two weeks from the time of the 
| incision, a small, hard, indurated area still remained near the operative site; however, 
facial paralysis was somewhat lessened. The patient was then discharged from the hospital 
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and follow-up is continuing. 


\SE 2.— This patient was referred to the hospital with a chief complaint of trismus, 
of the right side of face, a soft lump in the palate, and loose teeth on the right side 
of maxilla. Examination indicated a well-developed male soldier, not in acute distress; 
temperature, 103.2; blood pressure, 132/86; cariously exposed right maxillary cuspid with 
moderate distention of tissue above the cervical margin of the crown. Roentgenograms revealed 
an area of rarefaction extending from the apex of the cuspid into the right maxillary sinus. 
Diagnosis was made of cellulitis, acute, of soft tissues of the maxilla from a periapical 
abscess of the maxillary cuspid, involving the right maxillary sinus. The patient was admitted 
to the hospital and orders were given for the following medication: 


swel 


crystalline penicillin, 100,000 U., every three hours 

sulfadiazine, 2 Gm. immediately with 1 Gm. every four hours, with an equal 
amount of sodium bicarbonate 

hot magnesium sulfate packs to affected area at twenty-minute intervals 

aspirin, 5 gr., three times daily 

Seconal, 1% gr., at bedtime. 


Laboratory work was negative. Three days of antibiotic treatment was completely 
unsatisfactory. The patient’s temperature remained constant between 104 and 105 degrees, 
cellulitis inereased in size, and spontaneous drainage occurred through the lateral wall of the 
nasal pharynx on the second day. The patient was taken to surgery and premedicated with 
morphine 4 gr. and atropine 459 gr. A palatal incision was made, with considerable drainage 
established. An attempt was made to remove the carious cuspid under ethyl chloride spray. 
However, this was unsuccessful and massive hemorrhage occurred from both the cuspid and 
palatal areas. The patient then was given a mixture of Pentothal Sodium Nembutal, and 
curare, intravenously, and anesthetized with nitrous oxide and oxygen. Considerable difficulty 
Was experienced in placing the endotracheal tube and the patient began draining pus and 
blood from the palate, lateral wall of the nose, and cuspid site. The root of the cuspid was 
easily removed, and control of the resulting hemorrhage became an immediate problem. 
The patient was placed in prone position, head downward, and suction was continued for 
thirty minutes following surgery, since aspiration of purulent material was a definite pos- 
sibility. Chest plates were ordered and the patient returned to the ward with 2,000 e.c. 
glucose started. Streptomycin, % Gm. every six hours, was added to the order sheet. Very 
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rapid resolution to normal was observed and the patient was discharged two days later, after 
the roentgenogram report revealed that the interpretation of the film indicated no evidence of 
aspiration complication. 


Comment 


The condition of both patients at the time of admission to the hospital was 
typical of massive cellulitis of dental origin. In the instances cited here, surgical 
intervention played a primary role in resolution. However, antibiotic treatment, 
unfortunately, played a primary role in the medicodental approach to the 
problem and thus delayed the successful termination of infection. 

It is well to remember that in vitro evidence indicates that an actual antag- 
onistic action between penicillin and the broad-spectrum antibiotics may 
occur.’ ? It also has been postulated that penicillin is bactericidal only to those 
organisms which are in the process of active multiplication.* The well-known 
factor of drug-fast organisms may have been the reason that both eases failed 
to respond to penicillin. Streptomycin, used in both cases, might have been 
more successful in the first case if adequate drainage could have been maintained 
for the first twelve hours. 

Summary 


Two cases of massive cellulitis of the face arising from dental origin are 
reported, which were successfully treated by incision and drainage. It is 
theorized that factors of drug-fastness, antagonism, or nonspecificity of admin- 
istered antibiotic may have contributed to the unfavorable response of the 
infection to the use of penicillin, terramycin, streptomycin, and sulfadiazine. 
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Periodontia 


THE CLASSIFICATION OF PERIODONTAL DISEASES 


FRANK R. SHrorr, D.D.S. (N. Z.),* DUNEDIN, NEW ZEALAND 


‘‘Real understanding comes from the 
understanding of causes.” —Francis Bacon. 


Introduction 
N THE study of the history of medicine, it becomes apparent that the 
| manner in which diseases are thought of and classified has evolved very 
slowly over the past three centuries. At first they were described merely by 
symptom such as a ‘‘flux,’’ a ‘‘pox,’’ or an ‘‘angina,’’ and treatment also 
was directed mainly to the relief of these symptoms. Later after publication 
in 1761 of Morgagni’s work ‘‘On the Seats and Causes of Diseases as Dis- 


closed by Anatomical Dissections,’’ attention became focused on the morbid 
anatomical changes which were associated with symptoms, and diseases began 
to be classified according to the type of morbid change associated with them. 
This trend was further developed following the advent of the cell theory in 
the early part of the nineteenth century. 

Such a morbid anatomical classification was a considerable advance. It 
is apparent, however, that the ultimate aim to be achieved in the classification 
of disease must be the finding of an etiological basis on which the system 
can firmly rest. This is so because it is only upon a knowledge of causes that 
rational treatment can be based and, even more important, the prevention of 
disease can be instituted only on the same basis. The first appearance of 
such an etiological classification of disease followed the advances which were 
made by Pasteur in bacteriology, so that it became possible to talk of a 
streptoeoeeal tonsillitis rather than an angina, amebic dysentery rather than 
a bilious flux. 

This etiological classification has still to be extended in medicine, and is 
still far from complete, but at least progress has been made in the right 
direction. Up to the present no attempt has been made in dentistry to follow 
this lead. We have evolved from the symptomatic only to the morbid histo- 
logical type of classification: toothache has become a pulpitis and pyorrhea, 
which deseribes a symptom, has become a gingivitis or periodontitis, and so 
forth. 


_ “Associate Professor of Oral Pathology and Head of the Department of Basic Dental 
Sciences, University of Otago, Dunedin, New Zealand. 
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In the existing classifications of periodontal diseases there is no attempt 
to describe the various types by reference to their etiology, and indeed many 
do not correctly interpret the morbid histologic changes. There is no doubt 
that there are difficulties in the way of making such an etiological classitica- 
tion, but it is my opinion that our knowledge has advanced to that stage at 
which the time is ripe for at least an attempt to be made in that direction, 
There can be no doubt that our knowledge of the anatomy and pathology of 
the gingival tissues is sufficient for us to base a classification system firmly on 
these grounds. It remains to add the all-important etiological description. 

The justification for adding to the already too numerous existing 
classifications is my belief that one based upon an etiological foundation can 
be the only one of real use in the prevention and treatment of these diseases. 
Although existing classifications may be of use to clinicians in their own 
practices, they are of little or no value in attempting to report cases of 
individual types of diseases in such a way that the reader may clearly and 
quickly grasp the exact etiological and pathological type of disease which is 
being discussed. Moreover, in teaching, these classifications make correlation 
between preclinical and clinical aspects of periodontia extremely difficult and 
confusing to students. The classification which is offered here represents an 
attempt to formulate one based upon etiological, anatomical, and pathological 
grounds. It is not suggested that it will be universally acceptable and is 
offered rather as a basis for criticism and modification. 


Basis of the New Classification 


Three fundamental points are involved in the suggested classification: 

1. The anatomical distribution of the lesions. 

2. The type of pathological change taking place. 

3. The main etiological factor involved in the causation of the particular 
disease. 


It is proposed to simplify the classification by omitting those conditions 
which, while being manifestations in the periodontal tissues of diseases 
occurring elsewhere in the body, are not really diseases which commence in 
these tissues and whose major effects are felt in other organs of the body. 
By doing this it is not intended to minimize the importance of such diseases 
as far as early diagnosis is concerned, but these conditions, for example, 
blood diseases, diabetes, malignant neoplasms, and so forth, do not come 
within the realm of dental treatment and the dentist’s responsibility termi- 
nates with diagnosis and referral. 


Anatomy.—The periodontal tissues may be defined as those which 
surround and immediately invest the teeth. They are, therefore, the gingival 
tissues, the periodontal membrane, and the alveolar bone. Although it is 
not usually advisable to separate such closely related tissues as these, we may 
be forgiven for doing so in this instance on account of the different environ- 
ments to which various portions of these tissues are exposed and also on 
account of the known differences in the etiology of diseases of different 
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secti ns of these tissues. If we do this, we can divide the periodontal tissues 
ree sections: the gingival tissues, the periodontal membrane and the 
r bone around the sides of the root, and the periodontal membrane and 
r bone around the apex of the root. Two terms are already acceptable 
for fining two of these anatomical divisions: the gingival tissues and the 
peri: ical tissues. Difficulty is still experienced with the third. 

ere is an obvious need for some term to define these intermediate 
peri .ontal tissues for without such a term it is impossible to describe, either 
anat nieally or pathologically, diseases which commence in these tissues. 
Ther’ are several possible alternatives but it would seem advisable to intro- 
duce into the already complex nomenclature as few new terms as possible. 
The ‘erm parodontal should be acceptable. It derives from two Greek words 
meaning beside a tooth and should be spelled paraodontal. This, however, is 
cumbersome and there should be no objection to dropping one of the middle 
vowels for the sake of convenience and calling it parodontal. It is suggested 
that this term, parodontal tissues, be adopted universally to describe those 
which are situated between the gingival and periapical tissues, and that the 
periodontal tissues should be used to deseribe only all three groups 


into 
alve 
alve 


word 
collectively according to definition. 


Pathology.—If we accept this anatomical division of the periodontal 
tissues we could, for instance, refer to inflammation of different regions of 
these tissues as gingivitis, parodontitis, and periapical periodontitis, although 
some may prefer to use the term parodontal periodontitis to define inflamma- 


tion of the intermediate tissues. For some reason conditions of the periapical 
tissues are not usually classed among the periodontal diseases although there 
is no real basis for this in pathology. Although the causes may be different, 
the pathology of an inflammatory lesion of the periapical tissues which arises 
from extension of a pulpitis is exactly the same as that of an inflammatory 
lesion of the parodontal tissues which arises as an extension of a gingivitis. 
The only differences are occasioned by differences in the anatomical environ- 
ment. It is apparent that the clinical practice of periodontia is intimately 
related to that of endodonties. According to custom, however, the diseases 
of the periapical tissues will be omitted from the suggested new classification. 

Disease in general manifests itself in three main ways: by inflammation, 
by degeneration, and by disturbances of growth. In the periodontal tissues 
the types of disease met with are inflammatory, hyperplastic (noninflamma- 
tory), atrophic, and degenerative. The degenerative type of lesions are 
usually accompanied or form part of an atrophic process. It would appear 
possible on the basis of types of tissue change to divide these types of disease 
into three as far as the gingival tissues are concerned, namely, inflammatory, 
hyperplastic, and atrophic, and into two as far as the parodontal conditions 
are concerned, namely, inflammation and degeneration combined with atrophy. 
This latter type of condition may be conveniently referred to as parodontosis 
which conveys the idea of a change in the state of these tissues without 
necessarily conveying whether it is degenerative or atrophic or a combination 
of both. 
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In making the anatomical division it is necessary to remember that this 
division is not absolute and that disturbance of function or structure of one 
group of these tissues may initiate or be caused by disturbance in the other, 
It is customary to refer to a condition which commences in the gingival 
tissues and extends so as to involve the parodontal tissues as periodontitis 
simplex, and to refer to one which originates in the parodontal tissues and 
secondarily involves gingival tissues as periodontitis complex. In my opinion, 
these terms do not adequately convey the processes involved and it would be 
better to describe them respectively as gingivitis with parodontal involve- 
ment and parodontitis (or parodontosis) with gingival involvement. 


Etiology.—Although the causes of some types of periodontal diseases are 
still in doubt, it appears that some are sufficiently definite to enable an eti- 
ological classification to be attempted. For example, inflammation of the 
gingivae may be produced as the result of the action of three agents: irrita- 
tion, which is usually a combination of mechanical irritation plus nonspecific 
bacterial action, specific bacterial action, for example, Vincent’s, and hor- 
monal action. All of these may eventually extend and involve the deeper 
tissues, so we would, therefore, have three etiological types of inflammatory 
lesions of the gingivae: irritative gingivitis, specific bacterial gingivitis, and 
hormonal gingivitis, each of which may occur either with or without parodontal 
involvement, this latter making a fourth type of disease originating in the 
gingivae. 

The use of the word hormonal requires some explanation and has been 
the subject of a separate article.t However, it can be briefly mentioned that 
a deficiency of certain hormones may so lower the threshold of gingival tis- 
sues that they become vulnerable to minor injuries which would normally 
pass unnoticed. This type of condition is defined as hormonal gingivitis and 
includes such conditions as chronie desquamative gingivitis. On the other 
hand, hormones by their presence in excessive quantities may stimulate ex- 
cessive growth and this is referred to as hormonal gingival hyperplasia and 
includes such things as pregnancy hyperplasia. The difficulty arises here 
of deciding whether hormones alone are responsible for the hyperplasia, in 
which case the condition would be a primary hormonal hyperplasia, or 
whether some other agent has first caused inflammation which has been 
enhanced by hormonal action. It is also known that deficiency of anabolic 
hormones may result in atrophy and, therefore, two other types of condition 
are included, hormonal gingival atrophy, which is open to considerable ques- 
tion, and hormonal atrophie parodontosis, which is referred to in existing 
classifications as periodontosis or diffuse alveolar atrophy. The hormonal 
basis of this latter condition appears to be less in doubt. 

Table I is a brief outline of the suggested new classification together with 
a brief explanatory statement of each type of disease listed. 

If. we examine this classification it is seen that there are two anatomical 
divisions: diseases originating in the gingival tissues and diseases originating 
in the periodontal membrane; there are five pathological divisions: gingivitis, 
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ging val hyperplasia, alveologingival atrophy, parodontitis, and parodontosis. 
Each of these is further subdivided according to individual causes, giving us 
a toil of fifteen etiological types of diseases and two others to cover those 
whic) originate in one region but extend to involve a neighboring one. 


TABLE I, 





DISEASES ORIGINATING IN THE GINGIVAL TISSUES 
NEW CLASSIFICATION EXPLANATION 











Gingivitis | Inflammation of the gingivae, acute or chronic, 
ulcerative or hyperplastic 
Irritative ~ |Due to calculus, poor fillings, ete. 
Specific bacterial e.g., Vincent’s; streptococci; previous trauma 
often a conditioning factor 
Hormonal - |Chronic desquamative and postmenstrual gingi- 
vitis; due to deficiency of sex hormones 
With parodontal involve-  |Periodontitis simplex; destruction of deeper 
ment tissues by extension of inflammatory process 
Gingival Hyperplasia ~|Noninflammatory hyperplasia of the gingivae 
1. | Hereditary os '|Fibromatosis gingivae, elephantiasis gingivae, 
ete. 
Hormonal -|Pregnanecy and premenstrual hyperplasias; due 
to excess of anabolic sex hormones 
Venenata ~ | Due to drugs, e.g., Dilantin 
Mouth breathing Association only; cause and effect relationship 
not proved 
Alveologingival Atrophy Periodontal atrophy, gingival recession, ete. ; 
combined atrophy of gingivae and alveolar 
crests 
1, | Traumatic Toothbrush abuse, cause and effect relationship 
not proved; possibly combined with 2 and 3 
~ |Not proved; possibly concerned partly with 
lack of anabolic hormones 
3. | Ischemic i Obstruction to mucosal and periodontal routes 
of blood supply; not proved 


" DISEASES ORIGINATING IN THE PERIODONTAL MEMBRANE OR ALVEOLAR BONE 
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Parodontitis Inflammation of the parodontal tissues, re- 
action usually acute 

1. | Traumatic __ Blows, falls, penetrating injuries, e.g., fish 
bone; reaction usually acute 
‘Bacterial — at ~|Extension from lateral pulp canal; reaction 
may be acute or chronic 
“With gingivitis Combined injury of gingivae and parodontal 
; tissues , 
Parodontosis ~ |Combined degeneration and atrophy of the 
parodontal tissues 
Traumatic Uncompensated reaction to excessive force; 
probably with a nutritional or hormonal 
See ee background eee ee 
Hormonal atrophic A disease of adaptation (Selye) due to failure 
of tissues to respond to normal stresses as 
a result of exposure of the body to severe 
nonspecific systemic stress; periodontosis, 
ee ne diffuse alveolar atrophy ‘ 
With gingival involvement |Periodontosis complex; extension of lesions of 
parodontal tissues with secondary inflamma- 
tory changes in both gingival and paro- 
dontal regions 
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- 


It is obviously impossible, without making this article unduly long. to 
give a full explanation of each of the types listed, and I apologize for in- 
cluding in the etiology certain of my own original ideas which must be re- 
garded as hypotheses only. Each of these could be the subject of a separate 
dissertation, but a short explanation will suffice at the moment. 

The term alveologingival atrophy has been used to describe that condition 
of the gingivae which is variously referred to as periodontal atrophy or 
gingival recession. While not having any serious objection to these other 
terms, it is felt that the suggested term conveys better the process involved 
but is still by no means perfect. 

The etiology of this condition must still be regarded as obscure. The 
terms senile and presenile have been purposely omitted from the classification 
because it is felt that these do not convey any idea of the etiology but only 
the stage in the life of the individual at which the disease occurs. There is 
no doubt that the occurrence of the disease is often associated with tooth- 
brush abuse, but, if this constitutes a cause and effect relationship, then the 
mechanisms involved are not easy to understand. Friction on epithelial 
tissues does not usually result in atrophy, rather does it result in hyperplasia. 
It is possible, of course, that repeated minor injury, caused by the toothbrush, 
may result in destruction of tissue without regeneration, but this is not 
atrophy in the true sense of the term. For the same reason the appearance 
of this condition following inflammation is the result of failure of regenera- 
tion and is not one of atrophy. 

The causes of atrophy in general are usually lack of adequate nutrition 
or the action of hormones. Bunting* has observed that this condition is fre- 
quently met with in people under continual emotional tension or suffering 
from some other chronic disease; this has also been my observation. This 
fact makes it logical to postulate that some hormonal imbalance may also be 
concerned in the etiology of the condition. 

It has also been my observation that people with prominent teeth and 
good muscle tonus are able to blanch the gingivae very easily by tensing the 
muscles of the lips and cheek, and it is suggested that obstruction to the 
blood supply of this nature may also play a part in some cases. The fre- 
queney with which unsuspected degenerative changes, calcifications, and so 
forth are found on sectioning the gingivae leads one to suppose that minor 
circulatory disturbances occur rather more often than is generally believed. 
Certainly the changes in the gingival vasculature in varying functional 
occlusions are worthy of further study. 

It would appear that each of the three possible causes listed may operate 
in varying combinations in different cases. This section of the classification, 
more than any other, is open to modifications and I freely admit that the 
causes I have suggested for this condition are in need of further proof and 
clarification. 

Under parodontosis two etiological types have been included, traumatic 
and hormonal. The reason for this subdivision is that it is felt that in some 
eases of this condition traumatic force plays a major exciting role with 
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nal or hormonal influences acting as important contributing factors.’ 
‘eases hormonal imbalance, as a result of exposure to systemic stress, 
he major exciting cause which may or may not be accentuated by 
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s also apparent that while each of all the types of disease listed may 
individually, more often than not more than one cause operates 
ieously with another. For example, it is possible to have an irritative 
is combined with a traumatic parodontosis. This is an example of two 
separ. e causes operating together to produce two different types of lesions. 
On t!. other hand, a traumatic or hormonal parodontosis may be combined 
with un inflammatory gingivitis merely by extension of the lesions in one 
tissuc to involve others. The complexity that arises in these ways does not 
rily nullify the usefulness of the suggested classification for it is the 
n’s duty, on being confronted with certain pathological conditions of 
issues, to take a careful case history and make an equally careful 
1ation in order to elucidate the various causative factors which may be 
ing and to place these, if possible, in their relative order of importance, 
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thereby classifying the diseases present and treating them accordingly. 


Summary 

|. A very brief outline of the evolution of systems of classifying diseases 
is gi) en. 

2. The importance of an etiological classification of periodontal diseases 
is stressed. It is only upon an etiological basis that a classification can be 
of real use in the prevention and treatment of disease. 

3. A new classification of periodontal diseases is offered, based upon 
etiological, anatomical, and pathological grounds. 

t. A limited explanation of some of the more doubtful and controversial 
etiological factors is given. This is devoted, in the interests of brevity, 
principally to some of my original conceptions. 
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EFFECT OF CHEMICAL AGENTS ON A CALCULUS 
SUBSTITUTE 


Louis I. GrossMAN, D.D.S., Dr.MED.DENT., PHILADELPHIA, Pa. 
b b , , 


ALIVARY calculus is a complex substance. It has its counterpart in 

urinary calculi both in composition and method of formation. Both are 
considered to be erystalloids bound together by a colloidal matrix, in which 
microorganisms play a role. 

It would appear that some of the newer chelating agents might prevent 
the formation of salivary caleulus or, when once formed, might assist in its 
solution. 

This article will concern itself with an attempt at determining (a) 
whether certain chemical solutions, notably sequestrating or chelating agents, 
are capable of dissolving a substitute for salivary calculus; (b) whether these 
chemical solutions will dissolve salivary caleulus itself; and (¢) whether such 
agents affect the integrity of enamel. 


Method 


a. Because of the difficulty of securing enough salivary caleulus for a 
study of this kind, a tartar substitute was used. This consisted of calcium 
carbonate and tricalcium phosphate in a ratio of 7:1. One hundred milligrams 
of the tartar substitute was added to 10 ml. of a saturated solution of each of 
the chemical agents to be tested. The chemical solutions were contained in 
30 ml. beakers or jars. The resulting suspension, composed of tartar substitute 
and test chemical solution, was then subjected to stirring by means of a con- 
stant-speed motor stirrer for six hours. The stirring apparatus was so 
designed as to be capable of stirring 12 solutions simultaneously. After 
stirring, the stirring rods were rinsed with 10 ml. distilled water and the rinse 
water was added to the suspension or solution in the beaker. The solutions 
were then filtered through No. 40 Whatman filter paper which had previously 
been weighed to the fourth decimal place on a No. 35 Troemner analytical 
balance and marked for identification. "The beakers were again rinsed at 
least twice, each time with 10 ml. distilled water, and the rinsings were filtered. 
The filtrate was discarded and the filter paper containing the undissolved 
portion of tartar substitute was allowed to dry on the funnel overnight. The 
next day the filter paper was placed in an oven at 250° F. for ten minutes, 
then exposed to room temperature for ‘at least two hours, generally longer, 
before weighing. It was found that unless sufficient time elapsed between 
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‘ying and weighing, a constant weight could not be obtained. The 
ce in loss of weight of the tartar substitute was taken as an index of 
ctiveness of the chemical agent tested for dissolving salivary calculus. 
lution was tested in duplicate and those showing promise were tested 
‘e times and the results were then averaged. 
Following these preliminary tests, those chemical agents which showed 
were then tested against salivary ealeulus removed from human teeth. 
The culus was obtained from the teeth of patients in private practice and 
t). school elinie. The ealeulus was placed in a clean mortar and ground 
with clean pestle until it was finely pulverized. It was then put through a 
100-1. sh sieve and the resulting salivary caleulus powder was used in these 


ovel 


the 
Eae 


Jor 


tests. Tests were run in duplicate. 

All chemieal solutions were tested to determine their effect upon the 
surfaces of extracted human teeth. As a control, when the study was 
first begun, one half of the tooth surface was protected by wax, while the 
other half was exposed to the action of the chemical solution. In some cases 
evidence of deealeifieation resulted at the junction of the wax and the tooth 
surface, no deealeifieation being noted elsewhere on the tooth surface. Ap- 
parently this was an interfacial phenomenon at the junction of the wax. 
Later on in the study, clear nail polish was substituted for the wax and 
cifieation at the junction of the nail polish and tooth did not oeeur. In 
cases the prepared teeth were subjected to the action of the chemical 
solution for a period of two or more weeks, after which they were washed in 
tap water, dried, and examined in good light. In questionable cases, the 
enamel surface was examined under magnification using a hand lens for the 


enal 


(lec: 


most 


purpose. 
Evaluation 

The following chemical solutions were tested: tetrasodium ethylene diamine 
tetra-acetie acid, disodium ethylene diamine tetra-acetic acid, sequestrene AA,* 
sequestrene Na., sequestrene Na.Ca, versene regular, versene acid, disodium 
versenate, ecaleium disodium versenate, Ex 347, cetab, octab, Xe 64, Xe 64 

NH,), Xe 69, sodium citrate, trisodium phosphate, thioglycollie acid, cysteine 
hydrochloride, d-glueonie acid, and glucuronie lactone. 

a. On the basis of weight loss of the tartar substitute, the solutions may 
be arranged in order of their respective degrees of effectiveness, as follows: 
cysteine hydrochloride, disodium ethylene diamine tetra-acetic acid, disodium 
versenate, sequestrene Na,, tetrasodium ethylene diamine tetra-acetic acid, 
versene acid, thioglyeolliec acid, sequestrene AA, Ex 347, glucuronic lactone, 
Cetab, Octab, trisodium phosphate, Xe 64 (NH,), d-gluconie acid, Xe 69, Xe 
64, versene regular, calcium disodium versenate, sequestrene Na,Ca, and so- 
dium citrate (Table I). 

hb. All the solutions that did not etch enamel, and also some that did cause 
etching, were tested for their solvent effect on powdered salivary caleulus 


The materials used in this study were obtained from the following sources: Seques- 
trenes from Alrose Chemical Co., Providence, R. I.; Versenes from Bersworth Chemical Co., 
Frat ngham, Mass., Cetab and "Octab from’ Fairfield Laboratories, Plainfield, N. J.; jlu- 
curonic lactone from Corn Products Co., New York; Ex 347, from A. J. Parker Co., Phila- 
delphia, Pa.; Xe 64, Xe 64 (NHi) and Xe, 69 from Rohm and Haas, Philadelphia, Pa. 
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TABLE I 
= AVERAGE WEIGHT LOSS __ 
CHEMICAL SOLUTION OR GAIN (MG.) 

VCysteine hydrochloride LOSS: 0.0226 
\Disodium ethylene diamine tetra- 0.0263 

acetic acid 
“Disodium versenate 0.0266 
+ Sequestrene Na, 0.0314 
{Tetrasodium ethylene diamine tetra- 0.0362 

acetic acid 
‘4’ Versene acid 0.0762 
? Thioglycollic acid 0.0771 
 Sequestrene AA 0.0773 
— Ex 347 0.0968 
\Glucuronic lactone 0.0984 
Cetab GAIN: 0.1180 
Octab 0.1188 
Trisodium phosphate 0.1196 
Xe 64 (NH,) 0.1358 
d-gluconic acid 0.1570 
Xe 69 0.1858 
Xe 64 0.1867 
+ Versene regular : 0.2431 
-Caleium disodium versenate 0.2518 
» Sequestrene Na,Ca 0.2573 
Sodium citrate 0.2598 








which had been removed from human teeth. The solvent effect was less 
marked than when the same chemical solutions were tested against the tartar 
substitute. For the most part, however, the relative degrees of effectiveness 
prevailed and, in the following order: versene acid, glucuronic lactone, cysteine 
hydrochloride, tetrasodium ethylene diamine tetra-acetie acid, Ex 347, Cetab, 
Octab, sequestrene AA, trisodium phosphate, Xe 69, Xe 64, caleium disodium 
versenate, sequestrene Na.Ca, sodium citrate, and Versene regular. 

ce. In general, the solutions which were most effective in dissolving the 
tartar substitute were also found to exert the greatest degree of decalcifica- 
tion or etching of enamel. With few exceptions, the decalcifying effect was 
directly proportional to the solvent effect of the chemical solution on the 
tartar substitute. Some solutions were only slightly effective, or apparently 
ineffective, and had no decalcifying effect on enamel. 

The following solutions did not etch enamel or decaleify it: sequestrene 
Na,Ca, calcium disodium versenate, versene regular, Ex 347, cetab, octab, 
Xe 64, Xe 64 (NH,), Xe 69, sodium citrate, and trisodium phosphate. 

The following solutions caused macroscopic etching of enamel: tetra- 
sodium ethylene diamine tetra-acetic acid, disodium ethylene diamine tetra- 
acetic acid, sequestrene AA, sequestrene Naz, versene acid, disodium versenate, 
thioglycollic acid, cysteine hydrochloride, d-gluconie acid, and glucuronic 
lactone. When saliva, instead of water, was used as the solvent for the chemical, 
it was noted that the degree of etching was reduced slightly. 


Discussion 


It will be noted that, in some cases, a gain, rather than a loss, in weigh' 
occurred. This may be explained by the fact that (a) half-saturated solu- 
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were used which, upon filtration and drying, caused some crystals of the 
‘al solution to be left behind on the filter paper and (b) there was an 
‘tion between the chemical solution tried and the tartar substitute (or 
, resulting in a precipitate which did not filter out. While such precipi- 
night be broken up in situ, such a possible effect was disregarded and 
hemical agents effecting actual solution of the tartar substitute (or tartar) 
-onsidered worthy of additional study. 
Conclusions 

An in vitro study of a number*of chemical agents with the object of 
nining whether any are capable of dissolving calculus is reported. 
. Of the agents examined, several effectively dissolved a calculus sub- 
» and, to a lesser extent, salivary caleulus which had been removed from 
n teeth. 
. Ten of the 21 chemical solutions examined decalcified or etched enamel. 


[he author is indebted to Dr. John Korner for assistance in planning the study and to 


'. Garay, of the J. B. Moyer Co., for the loan of the stirring apparatus. 
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Anesthesiology 


TRICHLOROETHYLENE ANESTHESIA FOR OPERATIVE 
DENTISTRY ON HANDICAPPED PATIENTS 


MANUEL M. AtBum, D.D.S.,* AND Marcery Van N. Demina, M.D.,** 
PHILADELPHIA, Pa. 


HE dental treatment of handicapped children, as well as recalcitrant normal 

youngsters, always has been difficult and arduous.’* In some instances it 
has been- possible for the dentist to use local anesthesia, but more often the 
traumatizing and limiting effect on the child has restricted its use. The applica- 
tion of general anesthesia following definite and set procedures has enabled the 
dentist to overcome the difficulties in providing correct and necessary dental 
treatment. 

The first such patients treated at Children’s Hospital were anesthetized with 
a eyclopropane-ether sequence maintained with thiopental sodium and nitrous 
oxide and oxygen by nasotracheal tube.* This provided satisfactory working 
conditions, and it was possible with this technique to rehabilitate completely at 
one sitting the mouths of these youngsters. All types of dental operations were 
carried out without any difficulty to the dentist or to the patient. However, 
although reflexes returned early to the patient, full awakening was often de- 
layed. In addition, it was difficult to maintain some of the younger patients 
on a satisfactory intravenous drip. It oceurred to us that trichloroethylenet 
might be a better anesthetic agent for our use, and that it also might overcome 
the objections of our earlier method. 

In order to administer the trichloroethylene to its best advantages, it 
was necessary for us to familiarize ourselves with its background and proper- 
ties. 

History 


The synthesis of trichloroethylene was first described in 1864 by Fischer, 
a German chemist, who discovered it accidentally while preparing tetrachloro- 
ethylene.* For many years it was used in the laboratory as an extracting agent 
and oil solvent. The first description of anesthesia induced by trichloro- 
ethylene vapor appeared in 1911. K. Lehmann? subjected cats to trichloro- 
 *Chief of Dental Section on Cerebral Palsy, Children’s Hospital, Philadelphia, Pa. 


**Director of Anesthesiology, Children’s Hospital, Philadelphia, Pa. 
7Used in this study under the trade name of Trilene. 
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‘ne vapor and discovered that after a period of time deep anesthesia with 
t corneal reflexes occurred, and that the animals recovered when the drug 
way withdrawn. 

‘he manufacture of trichloroethylene in large quantities did not occur 
the first World War, when heavy industry demanded a grease solvent. 
As \ result of the increase in its use, reports were made describing trichloro- 
ene poisoning among factory workers. In the acute phase, symptoms of 


etl 

nav’ ca, vomiting, vertigo, and analgesia were present. The analgesia involved 
pri: arily the area supplied by the trigeminal nerve and persisted for months. 
In |915, these reports suggested to the medical profession that trichloro- 
eth: /ene might be of value in the treatment of trigeminal neuralgia. Ther- 
apeutie trials of the inhalation of trichloroethylene vapor frequently produced 
unconsciousness. Subsequently, it was discovered that the trigeminal analgesia 
and other effects of acute poisoning were due to the impurities present in the 
conimereial product. In 1935, Striker® in Cincinnati reported the use of 
triclloroethylene as an anesthetic and analgesic agent for minor cauterizing 
and dental procedures in 304 patients. He was looking for a safe anesthetic 
agent that was not inflammable. His report at that time received little atten- 
tion or encouragement. 


Further work with trichloroethylene was carried on largely in Great 
Britain, where, during World War II, there was an urgent need for a non- 
inflammable anesthetic that could be safely substituted for chloroform. In 
1941, Hewer and Hadfield’ reported favorably on the administration of 
trichloroethylene as an anesthetic agent for both major and minor surgical 
procedures. Numerous reports of the successful clinical application of 
trichloroethylene (Trilene) have appeared in the British literature, and 
gradually, since 1947, it has been employed in this country on a more extensive 
level. 


Chemistry and Pharmacologic Properties 


Trichloroethylene is a halogenated, unsaturated hydrocarbon CHC]=CCl, 
With a vapor density of 4.53 as compared to air, and it has a boiling range of 
86 to 88° C. Trichloroethylene is nonexplosive and noninflammable in air. 
However, vapor in air, when exposed to a naked flame, will decompose with 
liberation of toxie products. It also is decomposed by contact with soda lime, 
and therefore must be used as an open or semiopen system. The anesthetic 
preparation is highly purified, colored with a harmless blue dye for easy 
identification, and contains 0.1 per cent thymol for stabilization purposes. Its 
odor resembles chloroform, and in recommended concentrations it is non- 
Irritating, 

Analgesia implies a lessening or absence of pain sensation, without neces- 
sarily loss of consciousness. Retention of consciousness is often desirable and 
enables the patient to cooperate more readily and easily, which he could not or 
would not do in the presence of pain. Trichloroethylene produces analgesia, 
satisfactory for many surgical and dental procedures, before the loss of eon- 
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sciousness. The continued administration of trichloroethylene will produce 
unconsciousness and even deep anesthesia with muscular relaxation. However, 
the achievement of surgical anesthesia with Trilene as the sole agent is not 
recommended, nor is it entirely safe. Deeper planes are accompanied by 
tachypnea and marked bradycardia, which are absent with first-stage analgesia. 

The administration of trichloroethylene does not affect respiratory rate or 
depth in analgesic doses, but in deeper planes the respiration is rapid and 
shallow. Should this occur, the concentration of trichloroethylene should he 
reduced. No increase in salivation or in the production of secretions of the 
respiratory tract is evident. Consequently, the preanesthetic use of atropine 
or scopolamine is unnecessary. 

In most children there is a slight or moderate degree of bradycardia 
during analgesia as the result of increased vagal tone. This is about ten to 
twenty beats per minute. With the increase of depth, the bradycardia be- 
comes more marked and extrasystoles may occur. Serious cardiae arrhythmias 
result from only the deeper planes of anesthesia. There is no evidence of an 
increase in bleeding or oozing of blood at the operative site in any of the 
literature, and it was not observed in our patients. 

Following the inhalation of trichloroethylene, a portion of the drug is 
metabolized and some is eliminated through the lungs. The probable metabolic 
transformations that occur in the body by oxidation reactions are: the 
formation of chloral hydrate, subsequently further oxidation to trichloroacetic 
acid, and by reduction of the remainder to trichloroethanol. This end product 
is conjugated and forms glucuronide which appears in the urine, as well as the 
trichloroacetic acid.£ In spite of the probable role the liver plays in the 
detoxification of the drug, there seems to be less disturbance of liver function 
than occurs with chloroform or ether.® 


Clinical Material 


The group of patients under consideration were cerebral palsy victims and 
mentally retarded children ranging from 3 to 14 years of age. Most of them 
had difficulty maintaining good oral hygiene and needed extensive dental pro- 
cedures. These children often cannot or will not cooperate and it becomes 
necessary to perform dental fillings and extractions under general anesthesia. 
For the safe conduct of the anesthesia, a noninflammable and nonexplosive 
agent is essential. Prompt awakening with a minimum of side reactions is 
desirable, as these children are better adjusted to their familiar home pattern 
and consequently are discharged as soon as possible. 

Preanesthetie medication is given to these handicapped children largely 
because of psychic reasons. As a rule, they are somewhat spoiled at home and 
are very apprehensive about all foreign procedures. After sedation, such 
patients are quiet and sufficiently depressed to cooperate and to obey com- 
mands. The preanesthetic sedation may be the same as suggested in our 
previous article* but recently we have been substituting Demerol (meperidine 
hydrochloride) in place of morphine, as it has a lower incidence of nausea and 
vomiting (Table I). 
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. 1.—Semiclosed induction stage utilizing nitrous oxide and oxygen. The mask is not 
held tightly on the face so as not to frighten the child. As soon as the patient loses con- 
trichloroethylene is added slowly and its concentration is gradually increased. 





intravenous drip solution of succinyl choline in 5 per cent glucose and water 





(1 mg. = 1 cc.) is begun in the leg. 
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Anesthesia is begun with a bag and mask, semiclosed technique, usiny a 
flow of 3 L. nitrous oxide and 1 L. oxygen. As the patient becomes depressed, 
trichloroethylene is added to the mixture, using a standard ether vaporizer 
with 1.5 to 2 ounces of trichloroethylene. Although deep anesthesia can be 
achieved with trichloroethylene, it is not safe. The cerebral palsy child seldom 








Fig. 3.—A nasotracheal tube is passed through the nose into the trachea under direct vision. 
4 laryngoscope is used to check proper insertion of tubing. 


will relax when Trilene is used by itself. To facilitate nasal intubation, a 
curarizing agent is used intravenously. A single injection of d-tubocurarine in 
doses of 0.5 ¢.c. or 1.5 mg. per 20 pounds of body weight will provide relaxation 
for intubation, and no further relaxing agent is necessary. If preferred, a 
succinyl choline intravenous drip (1 ¢.c. = 1 mg.) can be used instead of the 
d-tubocurarine throughout the procedures. 
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a TABLE I, SUGGESTED PREANESTHETIC MEDICATION 

d, | PENTOBARBITAL 

r GE WEIGHT DEMEROL SoDIUM* SCOPOLAMINE 
ARS ) (POUNDS ) ( MG.) (GR. ) (GR. ) 

6: : tos: 25 to 30 20 A 409 

m to 5 30 to’40 25 to 30 1 Iyoo 
to 8 40 to 55 35 to 40 1 lgoo 
to 10 55 to 65 50 1} boo 
to 12 65 to 80 50 13 long 
to 14 80 to 110 75 2 Yoo 
r 14 110 100 2 Yoo 





Pentobarbital sodium 


‘ollowing the nasotracheal 


is useful in very apprehensive children, but may be omitted. 


intubation, anesthesia 


maintained with 


nitrous-oxide and oxygen in proportions of 2:1 and trichloroethylene, using a 
The potent analgesic action of trichloroethylene makes 











nonrebreathing valve. 


alter the anesthesia is stopped. 


minutes after a three-hour anesthesia. 


/ 


/ 





, _Fig. 4.—There is no rebreathing valve in use and the patient is receiving a mixture 
of nitrous oxide and oxygen with trichloroethylene. 
maintained throughout the operation. 


Note that blood pressure readings are 


deep anesthesia unnecessary and the patients recover their reflexes quickly 
One child reacted completely within thirty 
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Case Reports 


ise 1—M. H., a 6-year-old girl, was fairly spastic and moderately apprehensive. 
She 3 sedated with pentobarbital sodium (1 gr.) by mouth and morphine sulfate (1% gr.) 
and polamine (1g99 gr.) by hypodermic at 7 A.M. The patient was asleep on arrival in the 
opt g room. 

vesthesia was begun at 7:52 A.M., without disturbing the patient, by using nitrous 
oxi . air delivered by gravity. As soon as the patient tolerated the mask, nitrous oxide 

and oxygen (1 L.) were given by the semiclosed technique. Trichloroethylene vapor 





Fig. 5.—Dental procedures are carried out without any difficulty. Note that the dental engine 
has a sleeve covering it to prevent any static electricity from forming. 


was added with d-tubocurarine (2.1 mg.) given intravenously after five minutes of anes- 
thesia. A nasotracheal tube (8 mm., outside diameter, by 21 cm. in length) was passed 
into the trachea under direct vision without trauma. Anesthesia was maintained with 
nitrous oxide (4 L.), oxygen (2 L.), and trichloroethylene vapor. After one hour, slow 
intravenous drip of 5 per cent dextrose in distilled water was begun. 

Fillings and pulpotomies were done to restore the mouth to a more normal condition. 
A dry field was maintained successfully throughout the entire dental procedure. The 
trichloroethylene anesthesia permitted the carrying out of all types of dental preparations 
and fillings. 


Oropharyngeal aspiration and tracheal toilet were performed at 11 A.M., during which 


time the patient coughed. Extubation was done without complications and phonation was 


/ 
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immediate. The child cried within ten minutes, and reacted completely in thirty minutes 
following the anesthesia. During the postanesthetic period, the patient vomited twice. is 


probably was due to the preanesthetic morphine. 


Case 2.—V. J. O., a 3-year-old girl, was a moderately spastic, apprehensive ¢})i/d 


with excessive muscle tone. Rampant caries predominated throughout her mouth. 


case history suggested the difficulty the patient had in swallowing, and consequently o:al 


pentobarbital sodium was omitted. Demerol (20 mg.) and scopolamine hydrobron 
(14499 gr.) were administered at 7 A.M. Sedation was satisfactory. 





Fig. 6.—Aspirating gastric contents with Levin tube at conclusion of dental procedures. Any 
debris that is lodged in the stomach or pharynx is removed.* 


Anesthesia was begun at 7:58 a.M. with a flow of nitrous oxide (3 L.) and oxygen (1 L. 
per minute). As soon as the patient began to lose consciousness, trichloroethylene was added 
slowly, and its concentration gradually was increased. An intravenous drip solution of 
succinyl choline in 5 per cent dextrose and water was begun (1 mg. = 1 ec.) and, after 5 
mg. had been absorbed, a nasotracheal tube (7 mm., outside diameter, by 20 em. length) was 
passed into the trachea under direct vision without difficulty or trauma. 

Anesthesia was maintained with a flow of nitrous oxide (4 L.) and oxygen (2 L.), with 
trichloroethylene vapor added as needed. A slow drop of succinyl choline was maintained 
throughout because of excessive muscle tone. Maintenance was uneventful. Ten fillings and 
two pulpotomies were done to rehabilitate completely the dental needs of the child. 

Aspiration of the mouth, pharynx, and endotracheal airway was performed at 10 A.M., 
and the patient was extubated. Coughing and swallowing occurred immediately. Ten minutes 


*The patient received preanesthetic medication of Nembutal (114 gr.), Demerol (50 mg.), 
and scopolamine (1499 gr.). 
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after extubation, the patient was moving spontaneously, and she was crying in ty 
minutes. She fully reacted in thirty minutes, responding to her name and sitting up in | 
No vomiting followed the anesthesia. 


The photographs used to illustrate this article were taken at Children’s Hospit 
Philadelphia, and the dental work performed under the anesthetic procedure described 
done at this hospital. Appreciation is given to the entire Department of Anesthesiolog: 
helping to devise a method of utilizing agents for use in prolonged anesthesia. 
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Oral Roentgenology 


PREOPERATIVE ROENTGENOGRAPHIC LOCALIZATION OF 
THE IMPACTED MAXILLARY CANINE 


Jack B. CaLpwELL, D.D.S., M.Sc.,* WasHINneTON, D. C. 


R EMOVAL of impacted maxillary canines frequently is an indicated pro- 
cedure; yet, it is one which many dentists admittedly dislike. There are 


several reasons for this antipathy. Chief among these are (1) the unpredic- 
table diffieulty of the procedure, (2) the frustration of failure, and (3) the 
deflation of ego associated with failure. By failure, I do not intend to imply 


that the tooth was not eventually delivered, but simply that more time was 
required for the operation than was anticipated and that more trauma and 
tissue loss resulted than should have been necessary. There are only two good 
reasons for the development of this situation. These are (1) failure to make 
an accurate preoperative diagnosis and (2) limited surgical experience. 

The attempt to remove an impacted maxillary canine with the benefit of 
only a single periapical roentgenogram is an invitation to failure, and such 
practice should be condemned. The use of an occlusal x-ray picture as an 
adjunet to diagnosis may be more misleading than helpful. Many oral sur- 
geons rely on Clark’s method for localization—a procedure based on geometric 
principles.t Though basically sound, a fallacy, due to misinterpretation and 
not to axiomatie principle, frequently is encountered with this method. 

An accurate preoperative roentgenographic diagnosis is made possible 
by utilizing intraoral periapical, occlusal, and extraoral roentgenograms. The 
operation for removal of the impacted maxillary canine is simplified im- 
mediately when the impaction is positively located by complete roentgeno- 
graphic examination. 

In making an accurate preoperative diagnosis of impacted maxillary 
canines, the following factors should be considered: (1) shape of the tooth 
and curvature of the root; (2) density of tooth and surrounding bone; (3) 
thickness of periodontal membrane and tooth follicle; (4) proximity of the 
impacted tooth to adjacent teeth; and (5) relation of the impacted tooth to 
adjacent teeth. 

Of these factors, the last is of utmost importance and will be the primary 
consideration of this article. Intraoral periapical and occlusal roentgenograms 


*Colonel, Dental Corps, United States Army; Chief of Oral Surgery, Dental Service, Wal- 
ter Reed Army Hospital, Washington, D. C. 
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will disclose the size, shape, curvature, and density of the tooth, as well as 
the character of adjacent soft tissue and bone. However, a combination of 
these films, plus extraoral roentgenograms, is essential in order to satisfy the 
question of proximity and relation to adjacent teeth. Height or vertical po 
sition of the impacted canine and its labiopalatal relation are of extreme im 
portance. Matthews, in an excellent analysis of this problem,’ suggests th: 
use of a true occlusal roentgenogram to determine the labiopalatal position an: 
a direct (true) lateral or profile extraoral roentgenogram to determine th: 
height of the tooth. The accuracy of his methods cannot be questioned. How 
ever, the density of osseous structures through which roentgen rays must pass 





Fig. 1.—Direct lateral roentgenogram in which an impacted maxillary canine is in vertical 
position with the crown presenting on the infraorbital rim. 

in making a perfectly vertical occlusal roentgenogram frequently obscures 

the area to be examined, and interpretation may be difficult. Thoma’ states, 

‘*Classification is not as easy as that of third molars and it is especially difficult 

to diagnose the position of canines accurately.’’ He credits Field and Acker- 

man‘ with the basis for his classification. ; 

Several years ago I discovered the value of a direct (profile) lateral roent- 
genogram when I examined a patient in whom the canine was so high that it 
could not be projected satisfactorily on any intraoral films, either periapical 
or occlusal. I made a direct lateral exposure and found the tooth to be in a 
vertical position with the crown presenting on the infraorbital rim (Tig. 1). 
Removal of the tooth from a labial approach was accomplished without diffi- 
culty. Subsequently, it occurred to me that a tangential or oblique lateral 
roentgenogram might be used to good advantage, and in the past five years 
I have examined numerous impacted canines by this method. Height of the 
impacted canine and also the labiopalatal position can be positively determined 
‘by this x-ray technique. 
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Technique for Oblique (Tangential) Lateral Roentgenogram 


With the patient seated, the head is positioned so that the occlusal plane 
‘allel to the floor. An 8- by 10-inch cassette is placed against the face in 
tical position in contact with the malar prominence and the nose on the 
ypposite the one to be examined (Fig. 2). The central rays are directed 
cht angles to the cassette through the canine eminence on the side to be 
lized on a horizontal plane parallel to the floor and just under the malar 
pro sinenee (Fig. 3, A). The acuteness of the tangent can be determined by 
the velative position of the impacted canine to the adjacent teeth, as visualized 
traoral periapical roentgenograms. If the impacted tooth, for example, 
the premolar region, the angle will be greater (Case 2, Fig. 3, B). How- 
if the canine in question is near the midline, the tangent (angle from 





Fig. 2.—Position of cassette and x-ray cone for exposure of oblique (tangential) lateral 
yee cea The cassette is placed on the side opposite that in which the impacted tooth 
the median plane) will be less (Case 3, Fig. 3, C). Thus, by varying the tan- 
gent, the exact thickness of osseous structure, labial or buccal to the impacted 
canine, can be seen. If the tooth is in labial relation, the exact thickness of 
labial cortex overlying it can be measured. Furthermore, if the crown is in 
palatal relation and the root in labial position, or vice versa, this also can be 
determined. 

An ordinary ocelusal x-ray film may be substituted for the extraoral 
cassette if the latter is not available (Fig. 8). However, inaccurate diagnoses 
may be made by this substitution due to improper angulation and technique. 


Technical Factors for the Oblique (Tangential) Lateral Roentgenogram 


Technieal factors vary, but with a 20-inch anode film distance, an average 
exposure of 114 seconds, 65 kv. and 10 Ma. will produce a diagnostie quality 
roentgenogram. 





phal| 
.— 


Fig. 3.—The tangent is varied, depending on the relative position of the impacted canine to 

adjacent teeth, as determined on intraoral periapical roentgenograms. 
_. Central ray A and cassette A represent the angulation required if the impacted canine is 

in its normal location in the canine eminence. (See Case 1.) 

Central ray B and cassette B represent the angulation required if the tooth in question 
is in the premolar area. (See Case 2. 

Central ray C and cassette C represent the angulation required if the impacted canine is 
near the midline. (See Case 3.) 


Fig. 4. 


Fig. 6. Fig. 5. 

Fig. 4.—In the periapical roentgenograms, according to Clark’s rule, the crown of the 
impacted canine is in the palate, since it moves posteriorly from the lateral incisor to a point 
over the deciduous canine as the central rays are moved posteriorly. * 

Fig. 5.—In the occlusal roentgenogram this location of the canine in the palate appears 
to be confirmed. : 

Fig. 6.—In the oblique lateral roentgenogram the entire root is definitely located im- 
mediately under the lateral cortical plate of bone, and, although the crown presents in the 
palate, surgical approach should be from the labial aspect. 
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Case Illustrations 


idy of practical cases serves to prove the fallacy of Clark’s method of 
local ation, the misleading deductions obtained in occlusal roentgenograms, and 
the tal inadequacy of a single periapical roentgenogram. It also illustrates 
conc. sively the invaluable information obtained on the extraoral oblique lateral 


roent -cnogram., 


se 1—The left maxillary canine was impacted and complicated by a moderate 
curv e of the root apex (Fig. 4). By virtue of Clark’s rule, the crown was located in 
relation, since it moved posteriorly from the lateral incisor to a point over the 
decic s canine as the central x-rays were moved posteriorly. It might be concluded, 
therefore, that proper surgical approach would be through the palate. An occlusal x-ray 
might be interpreted to confirm this location and approach (Fig. 5). However, 
ue (tangential) lateral roentgenogram definitely placed the entire root immediately 
und e labial cortical plate of bone (Fig. 6). It was obvious, therefore, that surgically 
this canine was more accessible from the labial approach than from the palatal. It fur- 
thermore was indicative of the misleading deductions that may be drawn from occlusal 
and iapical roentgenograms only. Clark’s rule is infallible and in this case it positively 
located the crown on the palatal aspect. The root, however, is the part which most often 
causes embarrassment to the operator and which also must be located accurately prior to 
surgery. This tooth was removed from the labial aspect of the alveolar ridge without 
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Fig. 7. 


Fig. 8. Fig. 9. 


Fig. 7.—In periapical roentgenograms a horizontally impacted maxillary canine above the 
premolars moves anteriorly as the central rays are moved posteriorly. This is positive evi- 
dence, by Clark’s rule, of its buccal position. 

Fig. 8.—The height and extreme buccal location of the impacted tooth are confirmed in 
the tangential lateral. The zygomatic extension of the maxillary sinus is observed lateral to 
the impaction, but this is superimposition of the structure due to the extreme angulation. Act- 
ually, the lateral cortical plate is observed in a vertical plane with the tooth. 

Fig. 9.—The occlusal roentgenogram is of no diagnostic significance. 


Case 2.—A horizontal impacted left maxillary canine was observed above the first 
and second premolars (Fig. 7). Moving from right to left with the central rays, the tip 
of the crown of the impacted tooth was observed to move anteriorly in its relation to the 
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first premolar. This was positive evidence that it was buccal to the premolar by Clark’s 
rule. Its height and extreme buccal location were confirmed in a tangential lateral made 
according to cassette and central ray placement ‘‘B’’ (Fig. 8). It was observed i» the 
wall of the maxilla in very close proximity to the maxillary sinus and was remove! en- 
tirely from a buccal approach without damage to the premolar teeth or the sinus. The 
occlusal roentgenogram did not contribute to the diagnosis (Fig. 9). 


Case 3.—Another horizontal impacted left maxillary canine was discovered above 
the left central and lateral incisors (Fig. 10). Careful examination of the intraoral] roent- 
genograms revealed movement of the crown anteriorly in its relation to the adjacent in- 
cisors as the central rays were moved from anterior to posterior or from right to left. 
This established the location of the crown of the tooth labial to the incisor root apices, 
The tangential lateral roentgenogram, made according to cassette and central ray place- 
ment ‘‘B,’’ confirmed the location in the labial cortical plate just under the nasal spine 
(Figs. 11 and 12). The tooth was removed from a labial approach without damage to the 
central and lateral incisors. 


Case 4.—An unerupted right maxillary canine was discovered in a routine complete 
intraoral dental x-ray survey, a part of which is reproduced in Fig. 13. Due to the absence 
of adjacent teeth in the arch, Clark’s rule for localization was not applicable. A direct 
occlusal roentgenogram was interpreted to place the canine in the palate (Fig. 14). How- 
ever, since no anterior teeth were in place, Matthews’ method of determining the labio- 
palatal position could not be applied. On the basis of the intraoral periapical and occlusal 
roentgenograms, surgery for the removal of this tooth unquestionably wouid have been 
from a palatal approach. However, an extraoral tangential lateral roentgenogram dis- 
closed the incisal tip of the crown to be presenting labially (Fig. 15). Close inspection 
revealed only a very thin layer of cortical plate overlying it. From a labial approach, 
a window was made through the overlying osseous structure and the tooth was removed 
without difficulty. In this case, so typical of many edentulous cases, surgery was per- 
formed with a minimal loss of the adjacent alveolar process simply because it was done 
from the labial approach. Ridge contour was not disturbed or destroyed. It was in- 
teresting to note the radiolucent areas in the anterior portion of the alveoiar ridge. This 
was resorption due to trauma from the opposing lower incisor teeth—a result of complete 
absence of occlusion of remaining teeth and closure of the vertical jaw relation. 


Conclusions 


1. Surgical removal of impacted maxillary canines should never be at- 
tempted until a complete and accurate roentgenographie diagnosis has been 
made. 

2. This diagnosis should inelude an oblique (tangential) extraoral lateral 
roentgenogram, as well as a series of three standard periapical roentgenograms 
with central rays directed through the central incisors, the canine area, and 
the premolar teeth. 

3. An occlusal roentgenogram may supplement the diagnosis, but it is 
frequently misleading when relied upon for localization. 

4. The oblique (tangential) lateral roentgenogram reveals positively the 
labiopalatal relation of impacted canines to adjacent teeth. It also serves to 
establish the height at which the tooth is resting. 


5. A high percentage of impacted maxillary canines are found in labial 
or buceal relation and therefore are more accessible surgically from this aspect 
of the ridge than from the palate. 





incis 
poste 
apice 
pacte 


this 


PREOPERATIVE LOCALIZATION OF IMPACTED MAXILLARY CANINE 


Fig. 12. Fig. 10. 


10.—In periapical roentgenograms of a canine impacted above the central and lateral 

incisor its crown moves toward the midline as the central rays are moved from anterior to 
posterior This establishes the location of the crown of the tooth labial to the incisor root 
apice 

Fig. 11.—In the tangential lateral roentgenogram the extreme labial location of the im- 
pacted tooth under the nasal spine is clearly visualized. 

Fig. 12.—An occlusal roentgenogram may be substituted for the extraoral cassette, but 
this is not recommended. 


Fig. 15. Fig. 14. 


Fig. 13.—Clark’s rule does not apply to impacted canines if the other teeth are missing. 


, Fig. 14.—In a direct vertical occlusal roentgenogram, the impaction appears to lie in the 
Palate 


Fig. 15.—An extraoral tangential lateral roentgenogram definitely discloses the incisal 
tip of the crown to present labially, illustrating the value of this particular roentgenogram in 
the localization of impacted maxillary canines. 
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6. Since the location of impacted maxillary canines can be diagnosed ac- 
curately, a relatively simple classification is now possible. 


Summary 


A technique for roentgenographic localization of impacted maxillary 
canines is presented. The fallacy of complete reliance upon Clark’s rule for 
localization is pointed out. The importance of the supplementary oblique or 
tangential lateral roentgenogram and its application is described. Case re- 
ports illustrate the application of this diagnostic technique. 
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Oral Pathology 


)IFFERENTIAL DIAGNOSIS OF SOFT TISSUE LESIONS OF THE 
MOUTH WITH A DISCUSSION OF BIOPSY PROCEDURES* 


Paut E. Boyz, D.M.D.,** PuiLapeupui, Pa. 


ENTISTS and oral surgeons are becoming increasingly aware of the 
D importance of the early recognition of cancer. The Cancer Training 
Program of the National Institute of Health has greatly stimulated interest 
in this subjeet. The increasing number of biopsy reports read in the Laboratory of 
Oral Pathology at the University of Pennsylvania reflects, to a large extent, 
this growing interest in the problem of diagnosis of neoplastic disease. It 
parallels the growth of oral surgery as a specialty of dentistry. The founding 
of academies of oral surgery and of oral pathology and the recognition of 
specialty boards in these two fields emphasize the development of these 
correlated specialties. 

From Sept. 25, 1930, to Sept. 30, 1944, 630 tissue specimens were accessioned 
by the Department of Oral Pathology at the University of Pennsylvania. 
Since then, growth has been rapid. One thousand two hundred and eighty-three 
of the specimens diagnosed in 1947, 1948, 1949, 1950, 1951, and the first four 
months of 1952 have been reported elsewhere.t This report is based on a con- 
sideration of the total number (1,510) of specimens accessioned in this period. 

Two hundred and forty-two specimens came either from regions other 
than the oral eavity or from experimental animals, or were specimens from 
operations or autopsies performed outside this institution. This leaves 1,268 
specimens. Of these, more than one-half (772) were teeth or tooth pulps, 
periapical granulomas, gingival and periodontal inflammations, or other 
inflammatory processes. The teeth, tooth pulps, and periapical tissues were 
studied in a joint effort with the Department of Endodontia to correlate 
clinieal signs and symptoms with histopathologic findings. Much of the re- 
maining material was secured for purposes of study or for preparing student 
loan sets for the course in oral pathology. 





This investigation was supported by a research grant CT-569 from the National Cancer 
Institute of the National Institutes of Health, Public Health Service. 
Sens Reed peteve the Feb. 16, 1953, monthly conference of the New York Institute of Clinical 
ra -athology. 
: *Based on an analysis of 1,510 biopsy reports from the Laboratory of Oral Pathology, 
School of Dentistry, University of Pennsylvania. 

**Professor of Oral Histology and Pathology, University of Pennsylvania, School of 
Dentistry, Philadelphia, Pa. 
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DIFFERENTIAL DIAGNOSIS OF SOFT TISSUE LESIONS OF MOUTH 


TABLE I. ToTaL TISSUE SPECIMENS JANUARY 1, 1947, TO APRIL 30, 1952 








sue specimens 
from regions other than oral, experimental animals, ete. 
Remainder 


1d tooth pulps 

il granulomas 

is and periodontitis 

flammatory and reparative processes, including granu- 
pyogenicum and denture irritations 

tissue, tissue inadequate for diagnosis 

ative processes in bone and other tissue 


Remainder 


licular (radicular, lateral and residual) 
ronal 

eles 

vids and epidermoids 


Remainder 
sions of bone: 
cell reparative granuloma (giant cell tumor) 
us dysplasia 
myelitis 
t’s disease 


nophilic granuloma 


Remainder 


Dermatologie or dermatologic-like lesions: 
Leukoplakia 

Lichen planus 

Desquamative gingivitis 


Remainder 


Odontomas 
Pregnancy tumors 
Hen angiomas 
Other lesions 


Remainder 


Neoplasms: 
Papillomas 
Fibromas and myxofibromas 
Lipomas 
Nerve sheath tumors 
Adenomas and mixed tumors of salivary gland type 
Ameloblastomas 
Adenocarecinomas 
Sarcomas 
Carcinomas, Squamous cell 
126 


Remainder 





our hundred and two specimens were diagnosed as inflammatory and 
Denture irritations, so-called epulis fissuratum, made up 
In no instance did we find microscopic 


reparative processes. 
twenty-three cases of this material. 
evidence of malignant change in the material diagnosed clinically as epulis 
fissuratum. One specimen obtained from hyperplastic tissue about the flange 
‘fa denture was considered clinically to be a tumor, possibly malignant. On 
microseopie examination, no evidence of neoplastic change was found and the 
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microscopic diagnosis was hyperplasia and inflammation consistent with 
epulis fissuratum. One specimen (Case 1), clinically diagnosed as granuloma 
pyogenicum, proved on microscopic examination to be a small, but definite, 
epithelial neoplasm (Figs. 1 to 3). This was diagnosed as odontogenic 
epithelium and placed among the ameloblastomas, although it had some 
unusual features. Two consultants concurred in this diagnosis. Two other 
consultants placed it among the squamous cell carcinomas. The tissue sur- 
rounding the biopsy site (including the underlying alveolar bone) was 
surgically removed and examined microscopically, but no evidence of neo- 
plastic infiltration was found. Re-examination one year later revealed no 
clinical or roentgenologic evidence of recurrence. 

Nine cases in the entire series were diagnosed clinically as malignant 
neoplastic disease, or questionable malignancy, but on microscopic examina- 
tion showed only inflammatory and reparative changes. In one instance, re- 
peated biopsy examinations failed to reveal malignant change. 

One patient (Case 2) was hospitalized and again biopsied with negative 
results. Eventually a diagnosis of myelogenous leukemia was established 
(Figs. 4 and 5). There were five cases in which the clinical report did not 
indicate that the possibility of malignancy had been considered, but in which 
microscopic examination disclosed a malignant neoplasm. Thus, there were 
fourteen cases out of approximately 800 in which the clinical diagnosis was 
significantly altered by the microscopic examination. 

Of the remaining 496 cases, 253 were cysts. Many of these occurred 
within bony structures. Among 183 specimens clinically diagnosed as radicu- 
lar cysts, two were proved to be squamous cell carcinoma on microscopic 
examination. One (Case 3) came from the oral surgery clinic of the school, 
and the surgeon’s diagnosis was follicular cyst of the mandible (Figs. 6 and 
7). The other (Case 4) was submitted by an oral surgeon of wide experience, 
but not connected with the school, whose preoperative diagnosis was residual 
cyst of the maxilla. During the operation, invasion into the maxillary sinus 
suggested malignancy, and microscopic examination revealed a squamous 
cell carcinoma (Figs. 8, 9, and 10). 

All the cysts, with the exception of the one in which the oral surgeon 
suspected malignant change because of findings during the operation, were 





Case 2.—T. K., a 79-year-old white man, with an indurated lesion in the right cheek 
opposite the occlusal surface of the molar teeth described as the size of a quarter. The clinical 
impression was squamous cell carcinoma. Microscopic examination on several occasions 
revealed only hyperplastic epithelium and inflammation. 
sei Fig. 4.—Surface epithelium showing mitotic activity on an inflammatory, non-neoplastic 
asis. 

Fig. 5.—Section taken at a deeper level showing inflammatory reaction in the vicinity of 
a salivary gland duct. 

Case 3.—H. K., a 47-year-old white man, with a large cystic area in the right mandible 
extending: from the central incisor region to the ramus and inferiorly to the mandibular canal. 

Fig. 6.—Masses of epithelial cells are arranged about a delicate stroma. Toward the 
ees so the figure, poorly formed epithelial pearls are evident. 

7.—A higher power shows intercellular bridges with hyperchromatic and pleomorphic 
cells. Fhe large cell below center is in mitotic division. 
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Fig. 4. Fig. 6. 











Fig. 7. 


Figs. 4, 5, 6, and 7.—Case 2. (For legends, see opposite page.) 
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Case’ 4.—J. B., an 80-year-old white woman. 
Fig. 8.—Roentgenogram shows a fairly well-circumscribed area of bone loss in the 
maxillary left canine region. (Courtesy of Dr. V. H. Frank.) 


Fig. 9. Fig. 10. 


Case 4 (Cont'd). 

Fig. 9.—Histologically, the tumor was composed of masses of epithelial cells, which 
showed little tendency to cornification. 

Fig. 10.—In higher power the cell nuclei are relatively uniform in size, but there is 
marked hyperchromatism and pleomorphism. 
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ially surgical specimens submitted either as a routine procedure in the 
cal laboratory here or by outside dentists or oral surgeons as a check on 
al findings. 

‘f twenty pericoronal (dentigerous) cysts, two showed microscopic 
res highly suggestive of ameloblastoma. These two were unusual in their 


cenographie appearance. One, which came from the mouth of a 24- 
old male student (Case 5), occurred about an unerupted third molar. 
tgenograms taken a year previously showed only the impacted, un- 
ed molar in otherwise normal relations. Routine films taken a year later 
ed extensive resorption of the roots of the second molar associated with 
re, apparently eystie area about the crown of the unerupted third molar. 


Case 5.—M. A. A., a 24-year-old white man. 

Fig. 11.—Occlusal and lateral views of molar area, lower right mandible. An area of 

loss of bone density is shown on the lingual side of the second and third molars. In the 
lateral view, a uniform dense shadow consistent with the wall of a dentigerous cyst is shown. 
The apices of the roots of the second molar are resorbed. They appear normal in roentgeno- 
grams taken one year previously. (Courtesy of Dr. H. M. Berry.) 
Microseopically, many areas of odontogenic epithelium were found in the 
tissue removed (Figs. 11, 12, 13 and 14). The other was a large, mandibular, 
dentigerous cyst that showed irregular margins. Tissue removed from these 
areas also revealed ameloblastoma-like changes microscopically. 

The forty-four lesions of bone offer interesting diagnostic problems. I 
suspect that, on re-evaluation, most of the cases of Paget’s disease will be 
reclassified as fibrous dysplasia, and there may be other changes. These are 
not the subject of this article, however. 

Dermatologic or dermatologic-like lesions comprised thirty-seven speci- 
mens. Of these, leukoplakias were the most numerous. As in all other 
specimens, only the material selected by the oral surgeon for microscopic 
examination eame into our hands and there were many cases diagnosed as 
leukoplakia or lichen planus in the clinic, which were not subjected to biopsy 
examination. Of twenty-seven leukoplakias examined microscopically, one 
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had undergone malignant, neoplastic change. A more recent accession (Case 
§) also shows a squamous cell neoplasm that appears to have many sites of 
independent origin over a rather wide field. In one area, there is evidence 
of a large mass of epithelial cells in what appears to be a dilated lymphatic 
vesse|. It is not possible to determine from the microscopic sections whether 
the mass was foreed into this location during the operation or had invaded 
sponianeously (Fig. 15). Subtracting these lesions and the three biopsy 
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Case 6.—C. A. H., a 67-year-old white man, with an area of chronic leukoplakia of the 
cheek and the left maxillary molar region. 

Fig. 15.—Dyskeratotic changes are found in the thick epithelial layer toward the top 
and left of the photomicrograph. A mass of epithelial cells relatively deep in the tissue 
is shown in the lower right corner. 
specimens of lichen planus and eight of desquamative gingivitis (the latter 
all from one patient), we have 162 remaining. Of these, eight were odontomas, 
six were pregnancy tumors, eight were hemangiomas, and fourteen others 
were miscellaneous lesions. This brings us to the remaining 126 specimens, 
which were diagnosed histologically as neoplasms. 

The neoplasms, with a few important exceptions mentioned previously, 
were correctly diagnosed preoperatively. Papilloma is a much-abused 
category for oral lesions. Any raised, peduncular lesion in the oral cavity is 
likely to be ealled a papilloma. Many of these lesions appear to have been 
either initiated or aggravated by trauma from biting. At present, we are 
classifying as papillomas only lesions which are definitely epithelial in char- 
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acter, with a branching cauliflower-like arrangement. Fibromas and fibro- 
myxomas are often designated as papillomas by the clinician. Many of these 
growths do not appear as definitely encapsulated masses and there is serious 
doubt about their being true neoplasms. Lipomas are perfectly characteristic 
histologically, but the two in our series were not recognized clinically. 

Adenomas and so-called mixed tumors of salivary gland type in this series 
came mostly from the lip, cheek, and palate. Two of these (Cases 7 and &), 
from the palate, had been palpated by a group of students who observed the 
operations. In the biopsy specimens, tumor cells were found within venules 
at the periphery of the specimen (Figs. 16, 17, and 18). Four showed evi- 
dences of invasion, mitotic activity, pleomorphism, and hyperchromatism oi a 
sufficient degree for us to call them adenocarcinomas. There were seven 
ameloblastomas in the series. 

Four sarcomas were diagnosed. One occurred as a smooth, nonuleerated 
lump on the alveolar ridge under a lower denture. A nodule of the same 
type of tissue subsequently was removed from the neck. One was chondro- 
sarcoma and the others were fibrosarcomas. One was correctly diagnosed 
clinically as malignant disease, but the others were not so recognized. Squa- 
mous cell carcinoma was by far the most frequent malignant neoplasm. 

In summary, the biopsy specimens accessioned in the Department of Oral 
Pathology of the University of Pennsylvania over a period of five years and 
four months have been reviewed. The great bulk of these specimens were 
‘‘excision biopsies.’’ Actually they are better named ‘‘surgical specimens.”’ 

This brings us to a discussion of the rationale of biopsy procedure. Most 
biopsies in this series and, I imagine, in most comparable series from the files 
of other oral pathologists or from the Institute of Clinical Oral Pathology are 
not so much biopsy examinations as they are surgical specimens submitted for 
microscopic examination. They are comparable to the appendices, gall 
bladders, and so forth sent to the pathologist in modern hospitals. The oral 
surgeon who operates in a hospital submits his surgical specimens from the 
oral cavity as a routine procedure. In perhaps one case in 100, unexpected 
findings of scientific or diagnostic import are made from the histopathologic 
examination. The material serves for teaching and research purposes and as 
a check on clinical diagnoses. 

The diagnostic biopsy is in an entirely different category. Here, tissue is 
surgically removed for the purpose of confirming a clinical diagnosis. In the 
majority of instances, in lesions of the oral cavity, the clinical diagnosis of 
major significance is squamous ¢ell carcinoma. 

Let us now consider the assets and liabilities of the biopsy procedure. 
Dr. Cameron,” in an address to this institute last month, mentioned that forty 
years ago the biopsy was still a subject of controversy. Bell*® states, ‘‘Many 
physicians oppose biopsies on the ground that incision into a malignant tumor 
wiil cause it to spread through the veins and lymphatics that are opened up. 
Theoretically, this objection appears sound; but it is supported merely by 
opinions and prejudices and not by statistical data. Such facts as we have 
indicate that biopsies are not dangerous.’’ 
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Fig. 17. Fig. 18. 


, = 7.—J. K., a 67-year-old white man, with a rounded, nonulcerated swelling in the 
lard palate. 

Fig. 16.—Relatively anaplastic epithelial cells are shown at the top of the photomicro- 
graph. The capsule of the neoplasm occupies the central area. In the lower left-hand corner 
a vessel, probably a venule, is filled with cells of the neoplasm. 

Case 8.—C. H., a 63-year-old white man, with a nonulcerated swelling in the soft palate. 
; Fig. 17.—The margin of a “mixed tumor” of salivary gland type appears toward the 
right and the capsule toward the left. A small vein runs vertically in the middle part of the 
capsule and in the central area contains an embolus of tumor cells. 

Fig. 18.—High power of the tumor embolus within a vein. 
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Boyd* comments in a similar vein, ‘‘The dangers of the biopsy are often 
discussed. Theoretically, it might well be a means of spreading a malignant 
tumor owing to the opening up of blood vessels and lymphaties.’’ In the 
largest surgical clinics where biopsies are performed all the time, the per- 
centage of metastases is certainly no higher than when this method is not 
used.* 

These statements are emphatic, not to say vehement. A good reporter 
might sense that there once had been a violent controversy here and that the 
victors were still shouting their campaign slogans. It has been said that 
whenever opinion has become almost unanimous, someone should again look 
at the evidence. 

Helwig’ reviewed the history of biopsy procedures in the Archives of 
Pathology in 1932. The story is indeed an interesting one. He starts with 
Johannes Mueller’s classie studies in 1838, which established the fact that 
all malignant tumors are composed of groups of cells. This naturally led to 
the expectation that a specific cancer cell would be discovered. Incidentally, 
it may be mentioned that the epithelioid cell of tuberculosis has many of the 
aspects of the cancer cell. It multiplies locally for a time, metastasizes by way 
of the ‘blood and lymph streams, and establishes growths in distant organs. 
If it were not for the presence of the tubercle bacillus, much of the picture 
of tuberculosis would be compatible with the behavior of neoplasms. 

Virchow, in 1888, warned pathologists against attempting microscopic 
diagnosis of malignancies. Helwig suggests that his prejudice against biopsy 
procedure was due to his failure to identify as cancer three specimens of a 
laryngeal tumor excised at different times. The patient was the Crown 
Prince of Germany and the surgeon made the correct diagnosis on his first 
clinical examination. Incidentally, this unexpectedly ties in with Dr. Thomas 
W. Evans, who left his estate for the founding of a dental school and museum 
in Philadelphia. Evans was called in consultation to see the Crown Prince, 
who was in great distress. The story is that the physicians and surgeons in 
attendance were hostile but Queen Victoria, who had been Dr. Evans’ dental 
patient, insisted that Dr. Evans see the Prince, her son-in-law. Evans 
immediately decided that a tracheal cannula was indicated, went to a silver 
shop and made one, and, on his return, inserted it to the great relief of the 
patient. This treatment kept the Crown Prince alive long enough to become 
Emperor. 

_ Professor Ruge is credited by Helwig with the introduction, in 1879, of 
the biopsy as an essential routine method in the clinical laboratory. He 
reported that thirteen of twenty-three specimens of uterine cancer diagnosed 
clinically were found to be noneancerous upon histologic examination. In 
1888, in contrast to Virchow, Ruge advised clinicians not to wait for help 


*This comparison can be only with small surgical clinics in unrecognized hospitals, in- 
cluding the notorious quack cancer hospitals. Certainly, the only valid comparison would be 
operations in the same clinics and by the same surgeons, where a comparable number of 
operations with and without previous biopsy was performed. The biopsy procedure is so 
well established that this would not be justifiable. It would be most valuable, however, to 
compare results in cases where oral lesions were biopsied prior to being seen by an oncologist 
with a series biopsied immediately before treatment, by the oncologist responsible for treat- 
ment, and with scrupulous avoidance of unnecessary manipulation of the area. 
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from the professors of pathology and suggested that they, themselves, develop 
the art of biopsy examination and microscopic interpretation in their own 
particular field. Apparently, it was from this era that the well-known saying, 
ry surgeon, his own pathologist,’’ originated. 

‘raneis Carter Wood® reported the experimental evidence that is most 
frequently quoted to ‘‘prove’’ that the biopsy procedure is without risk to 
the patient. He inoculated 400 animals with the Flexner-Jobling carcinoma. 
This carcinoma, he states, normally metastasizes to the lungs of a given strain 
of rats in approximately 20 per cent of the animals, presumably determined 
at autopsy when the carcinoma was far advanced. Wood divided these 
animals into two groups. In one a slice of tissue was removed surgically 
from the tumor and the skin was sewed back over the growth. Ten days 
later, the tumors were excised from both groups of animals. Several months 
afterward, all animals were killed and no significant difference in the per- 
centage of metastasis to the lungs was found. I was unable to find the 
experimental data in any further detail. It is obvious that Wood had proved 
satisfactorily his contention that performing a biopsy and then waiting two 
weeks before the surgical operation was a relatively harmless procedure with 
this particular rat tumor, which had a low tendency to metastasize. In other 
words, the biopsy, plus the surgical operation, did not result in significantly 
more metastases than the surgical operation alone. 

In the same paper, Wood reported that L. C. Knox, in his laboratory, had 
repeated work of Tyzzer,’ published in 1913. Using other transplanted 
tumors, which had a much greater tendency to establish metastatic growths, 
he gently massaged the tumors in some of the animals for one minute on two 
or three suecessive days, and then surgically removed the tumors. At autopsy, 
the percentage of metastasis to the lungs was increased in the animals 
previously massaged. The number of metastases was doubled in many 
instances. Tyzzer originally reported that metastases also occurred much 
earlier in the animals that were massaged. 

In one of Tyzzer’s experiments, tumors were implanted subcutaneously 
into Japanese waltzing mice and were allowed to grow for a time. The 
animals then were divided, on the basis of the size of the tumor, into two 
comparable groups of ten each, and on the eighteenth and twenty-first day 
alter the inoculation the tumors of one group were forcibly manipulated and 
massaged between thumb and forefinger. On the thirty-sixth day after 
inoculation (fifteen days after the last massage) both groups were sacrificed. 
No metastases were found in the control group. Eight of the ten whose tumors 
were massaged showed metastases, many of them multiple and some very 
numerous. They were confirmed by histologic examination. 

Tyzzer was concerned with the dangers of unnecessary palpation of 
malignant tumors. I have already shown two instances where lumps in the 
palate, palpated by a group of students, presumably resulted in the spread of 
clumps of neoplastie cells to the adjacent veins as demonstrated by the 
histologic examination of the surgical specimens. It is well known, of 


<>) 














520 PAUL E. BOYLE 


course, that tumor embolism does not necessarily mean subsequent metastatic 
growth. Tumors, such as the mixed tumor and the ameloblastoma of the 
oral cavity or the basal cell carcinoma of the skin, have a very low capacity 
to set up metastatic growths. 

Other experimental findings which also seem to bear on this subject are 
reported by Rous and his associates:' ‘‘The virus induced papillomas fre- 
quently penetrate into the blood and lymph vessels, but their cells adhere to 
one another, retaining the tenacious association that is so evident in the 
high, peaked surface growths. Instances of unaided metastasis formation 
have yet to be observed, but slight operative interferences are followed not 
infrequently by the development of secondary nodules in the lung.”’ 

These tumors are histologically similar to some of the exophytie tumors 
of the mouth, more particularly tumors of the lip, which tend to metastasize 
rather late, and then only to adjacent lymph nodes. However, it should be 
remembered that the more undifferentiated (Grade IV) squamous cell cancers, 
particularly those located in the tongue, alveolar ridge, floor of the mouth, 
and oropharynx, have a very high capacity to produce metastatic growths. 

Allen and Spitz? in the January, 1953, Cancer, state, “The melano- 
carcinomas may probably be considered of a virulence equal to or greater 
than Grade IV epidermoid ecarcinomas.’’ I am justified, perhaps, in inverting 
this statement and saying that the more undifferentiated epidermoid ecarci- 
nomas of the oral region have a virulence approximating that of melano- 
carcinomas. Allen and Spitz continue in the same discussion, ‘‘It is difficult 
to be persuaded that a surgeon with a carcinoma of his own tongue would 
gamble against a prophylactic neck dissection knowing that the odds were 
one to five that histologically demonstrable metastases were present.’’ I 
venture to continue and say that it is difficult to believe that a surgeon or 
pathologist, familiar with the course of malignant disease originating in the 
oral cavity, would permit unnecessary palpation of a lesion clinically sug- 
gestive of neoplastic disease or injection of an anesthetic solution into the 
immediate vicinity of such a lesion, or, finally, would permit anyone to 
incise into the suspicious area, except the oncologist who assumes responsi- 
bility for treatment of the lesion once the diagnosis is established. 

Let us turn now to a consideration of the reasons why a biopsy specimen 
must be obtained in all instances when the presence of neoplastic disease is 
suspected on clinical grounds. 

First, the only acceptable diagnosis of malignant disease, particularly in 
its early stages, is the histopathologic one. If the clinical suspicion of malig- 
nant disease is not substantiated by microscopic examination, many unneces- 
sary and mutilating operations will be performed. The resection of tongues 
where the ultimate diagnosis was traumatic ulcer, tuberculous ulcer, syphilis, 
and so forth was still a very important consideration as late as the 1920’s. 
Now we seem to have swung to the opposite extreme. 

A second reason for the necessity of biopsy previous to treatment is that 
in many clinics certain oral cancers are treated by irradiation. Unless the 
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osis of squamous cell cancer is established by histopathologic examina- 
the results of therapy (the ‘‘five year cures’’) are treated with justifiable 
The alleged cures by the cancer quacks are almost invariably 


diag 


tio! 
ske} ticism. 
subj-ct to this criticism. 

infection was at one time treated with respect by the experienced 
surgeon. Too many eases of septicemia and death occurred after squeezing 
es, incising abscesses, or extracting teeth to be ignored, even though 
ntagewise they were not numerous. Now the surgeon has antibiotics 
ble which greatly reduce the risk of spreading infection. He may pal- 
pate. ineise, or surgically remove infected tissue almost with impunity. This 
attitude seems to be carried over into the treatment of lesions which are 
clinically diagnosed as cancer. The surgeon accepts the dictum that a biopsy 
specimen must be obtained, as indeed it must, if unnecessary and mutilating 
operations are to be avoided. He has been taught that there is no danger to 
the patient in the biopsy procedure and that a proper biopsy specimen should 
be taken at the margins of the apparently neoplastic tissue and with the 
incision carried deep into normal tissue, as well. He may even infiltrate 
anesthetic solutions locally into the area. He then removes one or more 
tissue specimens, drops them into fixing solution, and proceeds to suture the 
area. When the pathologist’s report comes back confirming his clinical 
opinion, he refers the patient to a surgeon or a radiologist for treatment, 
secure in the feeling that everything has been done in the most modern and 
efficient manner. Yet, on statistical grounds, that patient has much less than 
a 50-50 chanee of surviving for five years without recurrence of the cancer. 
We all must die, but not from cancer of the oral cavity if we have a choice. 

Recently cancer of the oral mucous membrane has been treated in 
several clinies by a method of surgery patterned after that used in cancer 
of the breast. This involves excision of tissue, operating in areas well beyond 
the apparent spread of the cancer, and including the drainage lymph nodes 
and all intervening tissue. This is heroie surgery, but it does offer an im- 
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proved chance of survival.” 1 

Halsted is credited with instituting this type of operation for eancer of 
the breast. It was based, apparently, on experience with the surgical treat- 
ment of carbuncles due to either anthrax or staphylococeal infection. It was 
realized that, in these infections, incision into the lesion itself frequently 
resulted in septicemia and death and that the best prospect of successful 
surgery lay in operating in clinically healthy tissue wide of the periphery of 
the infeeted area. This still remains the only method of treatment of cancer, 
other than radiation, that offers a reasonable prospect of cure. 

Medicine and surgery have styles and fashions that seem right and 
proper while in vogue, and a generation later often appear quite without 
logical basis. At the moment, the biopsy is in fashion. The arguments for 
its use to establish beyond question the diagnosis of malignant neoplastic 
disease are valid. The assumption that it is without danger to the patient is 
based on very inadequate data. The experimental evidence that palpation and 
biopsy may promote metastasis, particularly in the less differentiated carci- 
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nomas of the type frequently found in the oral tissues, is impressive. The 
clinical course of the majority of patients with cancer of the oral cavity 
certainly justifies a critical review of every phase of the accepted procedures 
now in vogue. I believe that such a review of all the evidence will lead to the 
conclusion that no one should perform a biopsy of a cancer of the oral 
mucous membrane except with the greatest care and cireumspection, and 
that the biopsy procedure should be followed, in the shortest possible time 
after microscopic confirmation of the diagnosis, by the surgical or radiation 
treatment of the lesion. This in no way lessens the responsibility for establish- 
ing the diagnosis of the first dentist or physician who detects an oral lesion 
that may be cancer. In most instances, this will be accomplished more 
effectively if the patient is put immediately into the hands of the oncologist 
who will assume responsibility for both diagnosis and treatment. There is 
danger of a false negative diagnosis if a biopsy specimen is taken by an 
inexperienced person, as well as a danger of promoting metastasis if the 
biopsy specimen is taken injudiciously. If, as has been estimated, the 
practitioner of dentistry sees one patient with cancer of the oral cavity in 
two years, he will be well advised to make an appointment, on his first free 
afternoon, for that patient with the most reputable oncologist known to him 
and go with the patient to the hospital or clinic. In that way, he will do his 
patient the greatest service. Such a course of action is far more likely to 
enhance his reputation in the community than an attempt to undertake a 
biopsy on his own responsibility. 

In conclusion, the biopsy experience of the Department of Oral Pathology 
for a period of five years and four months has been reviewed. The vast 
majority of the tissues accessioned were essentially surgical specimens. In 
five instances, clinically unsuspected malignant neoplasms were demonstrated. 
These neoplasms were discovered at an earlier, and perhaps more curable, 
stage than if microscopic examination had not been performed. 

In nine cases, malignancy was suspected on clinical grounds, but the 
microscopic examination failed to confirm the clinical diagnosis. Here the 
patient otherwise might have been submitted to unnecessarily extensive 
surgery or irradiation. 

The biopsy procedure was reviewed, and possible dangers to the patient 
were considered. It is suggested that biopsy of oral lesions suspected on 
clinical grounds of being squamous ¢ell carcinoma should be undertaken only 
by the oncologist trained in the treatment of malignant disease. In all 
instances, unnecessary palpation and the injection of anesthetic solutions into 
the vicinity of the lesion should be avoided. As suggested long ago by 
Tyzzer, ‘‘It would be better for the patient if each questionable tumor... 
could be regarded as a high explosive, the least manipulation of which should 
be absolutely avoided both prior to and during the operation. ’’ 
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POLYOSTOTIC FIBROUS DYSPLASIA 


Report of a Case 


I. Howarp Carson, D.D.S.,* PHILADELPHIA, PA. 


HE purpose of this article is to report a case of polyostotic fibrous dysplasia 

with facial asymmetry due to extensive involvement of the maxilla. This 
disorder has been described in the literature under a great variety of names, 
including osteodystrophia fibrosa unilateralis, osteitis fibrosa cystica localisata, 
osteodystrophia fibrosa cystica generalisata, fibrous osteodystrophy, and osteitis 
fibrosa disseminata.t Albright and associates? in 1937 described the disease as a 
clinical entity making it known as Albright’s syndrome. Lichtenstein* reported 
a series of cases in 1938 describing a rather characteristic clinical and histologic 
picture of this disease process. 

This syndrome is characterized by localized skeletal lesions which are 
often multiple and segmental in distribution; by brown pigmentation of the 
skin usually distributed to correspond with the areas of bone involvement; and 
in the female patient, by precocious sexual development. 

The incidence of polyostotie fibrous dysplasia is not rare, particularly as 
a cause of deformities in children. Lichtenstein and Jaffe* and Schlumberger® 
believe the condition to be common if most cases of isolated bone cysts and 
giant cell tumors are included in the category of fibrous dysplasia of bone. 

The etiology of the disorder is unknown. The early onset and the usual 
unilateral distribution of the lesions suggest that it may be either neurogenic 
or developmental in origin. Evidence of a metabolie disturbance is lacking, 
apart from the endocrine implications of sexual precocity in some female pa- 
tients, which may be the result of pressure on the hypothalamus due to a 
hyperostosis at the base of the skull in the region of the third ventricle result- 
ing in abnormal stimulation of the anterior pituitary.’. There is no evidence 
of an infectious origin. 

The multiple areas of fibrosis are usually unilaterally distributed, becom- 
ing fully developed during adolescence, with periods of quiescence. The bones 
most frequenily affected are the skull, the tibiae, the upper ends of the femora, 
_— Presented before the Medical Staff Conference, Children’s Hospital of Philadelphia, Dec. 12, 
Oe. 
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ietatarsals and metacarpals, the phalanges, and the pelvis. Due to rare- 
faction and expansion the lesions in the affected bones appear cystlike in the 
roentgenogram. The marrow is found to be replaced by dense fibrous tissue 
spersed with many irregular spicules of bone, vascular areas and at times 
ls of eartilage: a form of osteitis fibrosa or fibrocystic disease. A- cotton 
woo! appearanee is often noted in the cranium and may simulate Paget’s 
disease,® with inereased density at the base of the skull due to hyperostosis. 
(he first sign of polyostotie fibrous dysplasia may be a spontaneous frac- 
or a painless swelling of one or more of the involved bones. There may 
be enlargement of the skull, with unilateral or bilateral proptosis when the 
base of the skull is markedly thickened. Facial asymmetry*® may bring atten- 
tion to the condition. The brown pigmentation of the skin which is usually 
distributed on the side corresponding to the bony lesions is a manifestation of 
this disorder. Endocrine disorders, particularly sexual precocity in the 
female, may accompany the bony changes. 

Diagnosis is made on the basis of the triad of symptoms just described. 
This disorder has many times been confused with generalized osteitis fibrosa 
cystica due to hyperparathyroidism, thus leading to many unnecessary surgi- 
eal explorations of the neck. Unlike hyperparathyroidism, the skeletal lesions 
in this condition are usually distributed unilaterally and there is no general- 
ized skeletal decalcification. The blood chemistry is of little aid in diagnosis. 
The serum ealeium is normal or slightly elevated; the serum alkaline phos- 
phatase may or may not be increased, depending upon the age of the patient 
and also upon the extent of the hyperostotic involvement; the serum inorganic 
phosphate is normal. Urinary calcium excretion is not excessive, but there 
may be increased exeretion of calcium in the stool. 

The treatment of polyostotic fibrous dysplasia at present is entirely symp- 
tomatic. In eases with facial deformities, especially of the monostotie type, 
if the area of involvement is small and complete removal can be accomplished 
without mutilating effects, surgery is certainly indicated.® For the more exten- 
sive involvements, as in the case to be deseribed, total excision could not be 
accomplished without causing injury to vital structures and disfiguration. 
According to Lichtenstein,* curettage and excision of expanded portions of 
bone are not indicated sinee the fibrosis recurs. There is no reference in the 
literature in regard to treatment of this disorder by radiation therapy. The 
whole question of treatment of polyostotie fibrous dysplasia presents a most 
difficult and unsatisfactory situation. The solution, therefore, will have to 
await the discovery of the actual etiology of this disease. 
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Report of a Case 


A 54-year-old white child was admitted to Children’s Hospital of Philadelphia on May 
19, 1952, with a complaint of distortion due to bony outgrowth of the face, She was in good 
health until late in 1949, when simultaneously the family physician and mother noted a lump 
on the left side of the face. A bony lump was also noted on the left side of the forehead. She 
remained fairly asymptomatic, except for the mild progression of the bony growth. Since the 
onset of her illness, the patient had been having greater facial distortion. 
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She had had no drugs, x-ray therapy, or orthopedic care for this condition. The parents 
also noted many brown areas of pigmentation on her body and lower extremities since birth, 
Since birth she had had vaginal bleeding, possibly menstruation every three to five montlis, 
the flow lasting three to four days. Breast development was noted at the onset of the symp- 
toms in 1949. She had had minimal hair in her axillae and pubis since 1951. The patient had 
had no fractures, no bone pains, no urinary or gastrointestinal symptoms, and her weight and 
height gains had been progressively steady. 

Birth history was noncontributory to the present illness. The prenatal course was un- 
eventful. She was delivered spontaneously, vertex presentation without anesthesia, Post- 
natally there was no cyanosis, jaundice, or convulsions. She was a full-term seven-pound 
infant born to a gravida III, para II mother on Nov. 8, 1946. Her feeding history was also 
noncontributory. She was breast-fed for a month, then artificially fed to a full diet pres 
ently. Her vitamin intake had been adequate since birth. Her immunizations had apparently 


Vig. 1. Fig. 2. 


Fig. 1.—Showing bony prominence in the left frontal area and left maxillary area. Note 
pigmentation on neck. 

Fig. 2.—Intraoral view; note downward expansion of palatal bone and extreme buccal ex- 
pansion of maxilla. 


been completed in infancy; she was vaccinated in September, 1951, with primary take. Her 
past illnesses include pertussis, varicella, and rubeola, all noncomplicated, The family history 
was noncontributory of any illnesses such as this. The cause of the father’s mother’s death 
was said to have been inflammatory cancer of the ‘‘knee.’’ There was no other history of 
disease including allergy, diabetes, heart disease, or tuberculosis. 

Developmentally the mother felt that the child was normal, performing in every way as 
other children, She walked and spoke words at 12 months. The patient got along well at 
home with two other male children and attended kindergarten at the time happily, getting 
along with other schoolmates. 

Physical examination on admission revealed an irritable, thin, 544-year-old white female 
child in no acute distress, appearing physically much older than 54% years. Temperature was 
98.6° F., pulse, 100, respirations, 20, head circumference, 2014 inches, chest cireumference, 24 
inches, weight, 5644 pounds, height, 51 inches, blood pressure, 124/70. The head was slightly 
asymmetrical as far as the facies was concerned, with the bony prominence in the left frontal 





POLYOSTOTIC FIBROUS DYSPLASIA 527 


nd in the left maxillary area (Fig. 1). On examination of the eyes, there was a 
proptosis of the left eye, but both pupils were equal, reacting to light and accommodation. 
The ccular rotations were full, There was no inflammation. Funduscopic examination was 
completely normal. Examination of the ears, nose, and throat revealed a mild rhinorrhea and 
1 pharyngeal injection. Intraoral examination revealed extensive bony deformity extend- 
mm the zygoma through the alveolar ridge to the palate (Fig. 2). Oral hygiene was 
The teeth were carious, broken-down, and irregularly spaced. The chest was thin. The 


area 


slight 
ing 
poor. 


breast tissue was developed bilaterally. The lungs were clear to percussion and auscultation. 


Fig. 3.—Appearance of patient, left side; note areas of pigmentation which correspond with 
areas of bone involvement. 


The heart was not clinically enlarged. There was a normal sinus rhythm and she had a soft 
functional systolic murmur. Examination of the abdomen revealed a soft, nontender abdomen 
with no masses abnormally palpable. The genitalia were that of a normal female externally 
to gross examination. Internal examination was not performed. The extremities were normal, 
regarding the absence of sores or ulcers, or inflammation. Pulses were present and full and 
the motion was full, There were many café au lait spots present on the back, the anterior 
aspect of the left shoulder, the neck, and over both lower extremities (Fig. 3). She also 
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had minimal axillary hair bilaterally and beginning pubic hair formation. On examination 

of the back, there was a pronounced lordosis and a definite bony prominence and an area 

of hyperostosis to the left of the coceyx. Neurologic examination was normal. 5 
Initial studies revealed a hemoglobin of 13 Gm. per cent, white count, 10.2 thousand, 


and a normal differential. A urinalysis was normal. 


Blood chemistries revealed a nonprotein nitrogen of 20 mg. per cent, calcium, 9.7 mg. 
per cent, phosphorus, 4 mg. per cent, an elevated alkaline phosphatase of 19 Bodansky % 


units, cholesterol, 88 mg. per cent. 
X-ray examination of the long bones revealed them to show changes typical of 
polyostotic fibrous dysplasia, the changes being predominantly in the left side of the 


skeleton. They were described as patchy areas throughout the shafts of the long bones of 7 


Fig. 4.—Anteroposterior view of the pelvis shows osteolytic and osteoblastic lesions in the 
proximal end of the left femur and left ilium. 


increased density associated with small cystlike lesions. Actually, the left tibia and the 
left femur looked extremely moth-eaten. There were ‘no changes in the lumbar spine and 
sacrum. The long bones of the forearms were wider than normal which was also true of 
both humeri, but again the changes were most pronounced on the left side (Figs. 4, 5, 6, 
7. and 8). 

On examination of the skull (Figs. 9, 10, and 11) there was a tremendous hyperostosis 
of the left frontal bone, the left sphenoid bone, and the region of the left maxilla. The 
entire base of the skull was extremely dense and the moth-eaten appearance was only 
present in the left frontal bone. There was also great increase in thickness of the occipital 
bone. Special views of the optic foramina, which were ordered because of the great over- 
growth in both wings of the sphenoid, revealed both optic foramina to be normal. There 











Fig. 7. Fig. 8. 

Fig. 5.—Anteroposterior view of both appendages shows osteolytic and osteoblastic lesions 
diaphysis and metaphysis of each femur, far more pronounced on the left side. 
Fig. 6.—Anteroposterior view of both lower legs shows both osteolytic and osteoblastic 

ms of the shafts of the long bonés, more marked on the left side. 

Fig. 


7.—Anteroposterior view of the left humerus shows osteolytic lesions in the diaphysis 
i some expansion of the middle of the shaft. 
Fig. 


8.—Both forearms show lesions in the diaphysis of the left radius and ulna. There 
ilso expansion of the proximal thirds of the shafts of the left and right radii. 
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had apparently been no encroachment on the left foramen itself. The cause of the 
proptosis in this patient was the marked thickening of the bones surrounding the orbit. 
Inasmuch as it was feit necessary to take a specimen for biopsy and also extract the 
broken-down teeth in the left maxillary area, decision was made to do conservative re- 
moval of excess bone for cosmetic purposes. This was done to test the possibility and rate 


of recurrence of growth. 





Fig. 9.—Posteroanterior view of the skull shows hyperostosis of the left frontal bone, 
roof of the left orbit, the ethmoid sinuses, the greater and lesser wings of the sphenoid, the 
left maxillary bone, and the left temporal bone. 


Under general endotracheal anesthesia, in the supine position, with the face turned to 
the right and the neck hyperextended, the face was prepped with pHisoderm and draped. 
The mucosa over the maxilla was freed from the bone and retracted. The teeth were 
extracted. The excess bone was chiseled away down as far as thought advisable over the 
maxilla and the zygomatic bone all the way up to the orbital ridge. The bone was soft 
and very easy to cut. When this bone had been removed both cheeks were reasonably 
symmetrical. The mucosa was then brought down and sutured with No. 000 chromic catgut 
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Fig. 10.—Sinuses: hyperostosis involving the left frontal bone, roof of the left orbit, the 
ethmoid sinuses, the greater and lesser wings of the sphenoid on the left side, the left 

. and the hard palate, the left maxillary sinus. Note how the maxillary sinus projects 
lly into the nasal cavity and has deflected the nasal septum and how the hard palate pro- 
inferiorly into the oral cavi 


Fig. 11.—Lateral view of the skull showing the moth-eaten frontal bone and hyperostosis 
of the orbital roof, the entire sphenoid bone, the maxillary sinus, the petrous portion of the 
temporal bone, and part of the occipital bone. 
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sutures. The patient returned to the ward in good condition, having received about 450 c.c, 
of blood. The patient was discharged one week later and asked to return to the outpatient 
clinic for examination. 

The patient was last seen on Sept. 8, 1952. The bony outgrowth in the left maxillary 
area had recurred and clinically appeared to be slightly larger than it was previously in 
May. Roentgenograms of the maxilla were again taken and they revealed that the mass 
involving the left maxillary sinus and the left ethmoids had apparently grown a little 
further to the right and was pushing the nasal septum almost tight against the right 


x 


nasal wall. This was a definite change and showed that growth had taken place. No 
change could be detected in the frontal bone or in the sphenoid bones. Views of the optic 
foramina revealed the left optic foramen definitely to be narrower than the foramen on the 
right side, this being due to the tremendous thickening of the lesser and greater wings of 
the sphenoid on the left side. 

The pathologic examination of the excised maxillary bone showed the tissue to be 
composed of cellular fibrous tissue in whorls surrounding fine trabeculae of bone. New 
bone formation was seen in the stroma. 

Diagnosis: fibrous dysplasia of bone. 

This patient’s syndrome fits that described by Albright of polyostotic fibrous dys- 
plasia having the bone destruction with fibrous tissue formation, the bony outgrowth, the 


skin pigmentation, and the precocious puberty. 


Summary and Comment 

A brief review of the disease known as polyostotic fibrous dysplasia is 
presented with a case report. This case is of interest to the oral surgeon be- 
cause of the maxillary and palatal involvement. Owing to the deep and wide- 
spread infiltration of the hyperostotic lesion, radical removal could not be 
done. An attempt was made to reduce the bony outgrowth of the maxilla to 
obtain a cosmetic result. Recurrence of growth took place within four months, 
substantiating the fact that curettage and excision of expanded portions of 
hone are not indicated since the fibrosis recurs. The maxillary outgrowth at 
the present time involves little more than cosmetic disfiguration; however, it 
may be expected that the patient will in time have further complications, 
either locally from pressure due to extension or generally from other effects 
of the disease. It is difficult to set a definite time as to when the growth 
activity will cease in this patient. A serum alkaline phosphatase of 19 Bo- 
dansky units indicates a high degree of osteoblastic activity. It may be rea- 
sonable to assume that surgical interference can be accomplished without the 
possibility of rapid recurrence when the phosphatase is at a normal level and 
the disease process is in a quiescent phase. The patient is being kept under 
periodie observation. 

I wish to thank Dr. John W. Hope, Chief Radiologist, Children’s Hospital of Phila- 
delphia, for his aid in the preparation of this article. 
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GIANT-CELL TUMOR OF THE MANDIBLE ASSOCIATED WITH 
HYPERPARATHYROIDISM AND OSTEITIS FIBROSA 
CYSTICA GENERALISATA 


Russet D. CoLEMAN, D.D.S.,* 
SAN FRANCISCO, CALIF. 


HE teeth and jaws as an integral part of the human body may reflect 

a pathocrinia as do other organs and tissues. Because of the ready acces- 
sibility of the oral cavity to clinical examination and its highly specialized 
structural characteristics, the teeth and jaws may provide valuable diagnos- 
tic adjuncts in the suspectivity of some endocrine dysfunctions. The severe 
clinical oral manifestations of primary hyperparathyroidism were felt to be 
of interest, and culminated in this study. Moreover, reports of the clinical, 
roentgenographic, and histologic oral findings of this pathocrinia are increas- 


ingly evident and should not be considered as a rare clinical entity. This 
patient provided an appropriate opportunity to review the more paramount 
findings in the literature for comparison with the salient oral manifestations 
which it presents. Perhaps hyperparathyroidism, more than other endocrin- 
opathies which manifest oral symptoms, illustrates the utilization of resources 
and knowledge of a wide field, a considerable quantum of which is applicable 
to dentistry as well as to medicine. 


Case Report 


Clinical Summary.—FE. D. B., a 30-year-old white woman, was admitted to Sunnybrook 
Hospital, Toronto, Canada, in December, 1950. She had previously consulted her dentist 
in March, 1950, who advised removal of the mandibular right first and second molars and 
second premolar tooth. In May, 1950, a swelling was perceptible at the site of the former 
extractions. There was a progressive increase in size of the tumefaction until it interfered 
with mastication and nutrition. At the time of admittance to the hospital a small discrete 
swelling could also be palpated on the left side of the mandible. 

Oral Examination.—A firm, smooth, tender mass was felt on external palpation which 
was attached to the right body of the mandible. This mass was not adherent to the over- 
lying skin or mucous membrane of the jaw. It extended from a point about one inch in 
front of the angle of the mandible as far forward as the symphysis menti. 

Lingually, the swelling projected beneath the lateral border of the tongue. The 
remaining teeth on the right side of the jaw were markedly mobile but devoid of ‘‘patho- 
logie’’ peridontal pocket formation. These teeth were removed under general anesthesia 


*Instructor, Anatomy, Colleges of Dentistry and Pharmacy, University of California 
Medical Center. 
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Fig. 1.—Intraoral photograph of giant-cell (brown) tumor which erupted into the oral cavity 
after extraction of the mandibular teeth. 





Fig. 2.—Roentgenogram of the right side of the mandible revealing the extent of the cyst- 
like bone lesion. 
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in Sunnybrook Hospital. Fig. 1 illustrates the expanded right mandibular arch extending 
forward to the symphysis menti. The maxillary arch showed no similar asymmetry of the jaw. 
The removal of the mandibular teeth and the concomitant retardation of the healing process 
allowed the tumor to erupt through the sockets into the oral cavity. A large ulcerated and 
necrotic lesion subsequently formed on the crest of the expanded right alveolar process in the 
cuspid and first premolar area (Fig. 1). 

On the left side of the mandible a small tender swelling could be palpated. The 
throat and mouth appeared dry, which predisposed to excessive thirst. The submandibular 
and cervical lymphnodes were not palpable nor tender. The maxilla showed no significant 


findings on clinical examination. 





Fig. 3.—Periapical dental roentgenograms of the right side of the mandible showing extent 
of lamina dura destruction. 


Roentgenographic Examination.—A lateral roentgenogram of the right side of the 
mandible revealed a large, multilocular radiolucent area (Fig. 2). Periapical dental 
roentgenograms* of this same region (Fig. 3) showed widening of the intertrabecular 
spaces and a coarsening of the bone trabeculae, A retained root fragment was observed 
in approximately the second molar position. The lamina dura appeared to be entirely 
absent around the cuspid and first premolar teeth, while about the anterior teeth it could 
be detected in several areas and was missing in others. The cystlike area extended an 
teriorly to the symphysis menti. The roots of the cuspid and first premolar teeth mani- 
fested evidence of resorption, The latter was ascribed to the malposition of these teeth 
and to the difficulty of roentgenogram placement. 


*Courtesy, Dr. J. Coupland, Ottawa, Canada. 








ex 
of 

ret 
Ro 


aly 


dia 
fol 


Fig. 


hyp 


equi 











GIANT-CELL TUMOR OF MANDIBLE AND HYPERPARATHYROIDISM 537 


\ reproduction of a roentgenogram taken from the occlusal position illustrates the 
‘ly thin and expanded buccal and lingual cortices of the mandible due to the growth 








ext 

if central lesion (Fig. 4). The buccal displacement of the first premolar root may 
rea be observed from this radiograph without significant evidence of resorption. 
Roentgenograms of the maxillary teeth disclosed no significant loss of lamina dura or 
alve ir bone. 

Laboratory Examination.—Laboratory studies of the blood and urine supported the 
diagnosis of hyperparathyroidism. Repeated analyses of the blood and urine revealed the 
fo ng essential maximum and minimum determinations: 

Total serum proteins 6.9- 7.2 mg. per cent 

Serum calcium 14.0-16.2 mg. per cent 

Serum phosphorus 2.0- 3.5 mg. per cent 

Serum acid phosphatase 1.4- 1.9 Bodansky units 
Serum alkaline phosphatase 8.5-18.5 Bodanksy units 
24-hour urine volume 2,130-2,280 c¢.c. 

24-hour urine calcium 380-414 mg. 

Fig. 4.—Occlusal roentgenogram of the right side of the mandible illustrating the thin and 


expanded buccal and lingual cortices of the jaw. 


The characteristic biochemical data of hyperparathyroidism, viz., hypercalcemia, 
hypophosphatemia, hypercalciuria, and an increase in the alkaline phosphatase were un- 
equivocally apparent from the laboratory studies. 

Further confirmation was recorded by admitting the patient to the metabolic ward 
of the hospital to determine quantitatively the excretion of calcium under known dietetic 
conditions, A low ealeium test diet (100 mg. per day) was ingested for a period of three 
days and twenty-four-hour urine samples were collected. A very definite increased urinary 
excretion of caleium was found with a maximum value of 414 mg. per twenty-four hour 
specimen, 

The concentration of serum alkaline phosphatase is generally elevated in hyperpara- 
thyroidism if bone lesions are present. It is by no means a diagnostic finding in itself 
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Fig. 5.—Photomicrograph of biopsy specimen from the intraosseous lesion of the right 
side of the mandible (hematoxylin and eosin stain). Note the numerous giant cells through- 
out the connective tissue stroma which has replaced the spongiosa of the jaw. 


Fig. 6.—Photomicrograph of biopsy specimen from the right side of the mandible, two 


months after removal of parath 
mation is apparent and the num 


b 


roid adenoma (hematoxylin and eosin stain). New bone for- 
er of giant cells has decreased. 
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its elevation occurs in several disease entities. It is regarded as an estimation of 
steoblastie activity of the skeleton and not hyperparathyroidism, per se.2,7 When 
taken in conjunction with other metabolic studies, the determination of the serum 
alkaline phosphatase is of additive diagnostic value, particularly in estimating the extent 


sim 


the 


of bone disease. 
he serum protein determination is of significance in distinguishing hyperparathyroid- 
om such diseases as multiple myeloma and sarcoidosis. The latter conditions often 


ism 
prescnt an inereased total serum calcium, owing to an increased concentration of the serum 
prot 1S. 

Microscopic Examination.—An extraoral biopsy of the bone marrow from the ex- 
panded right side of the mandible revealed an extensive modification of the internal bony 
architecture of the jaw. The original osseous structure had been replaced by young con- 
nective tissue and numerous spindle-shaped cells (Fig. 5). Only an occasional bone tra- 
beculu was observed in the microscopic survey of the biopsy specimen. Scattered through- 


out the stroma were numerous multinucleated giant cells similar in appearance to osteo- 
clast The pathologic diagnosis* was reported as central giant-cell (brown) tumor of 
the mandible associated with hyperparathyroidism. The surgical removal of the para- 
thyroid adenoma led to a rapid remission of symptoms. In contrast to the latter the serum 
calcium and phosphorus returned to normal limits several weeks later. 

[wo months after the operation was performed a second biopsy specimen was ob- 
tained from approximately the same position in the jaw as the former. The formation of 
new bone trabeculae and a decrease in the number of giant cells was immediately apparent 


from the photomicrograph (Fig. 6). 
Discussion 


It is not the intention of this report to conelude that severe jaw alterations 
infallibly aeeompany all eases of hyperfunction of the parathyroid glands. At 
fruition it appears that the disease manifests itself by three salient features, 
namely, parathyroid, renal, and skeletal. The skeletal changes vary widely in 
accordance with the stage of efflorescence of the disease and are not a sine qua 
non of hyperparathyroidism. Albright, Aub, and Bauer,? and Keating and Cook’ 
have presented evidence that the disease predisposes to bony lesions but that it 
does not necessitate their development However, a constant awareness of the 
pathologie skeletal lesions, as were paramount in this case, has on occasions been 
the first link in the chain of events which suggested the diagnosis. 

The essential oral findings in hyperparathyroidism are given in Table I. 
The data reported by these authors are in the main consistent with those given 
tor this case. 

Albright and Reifenstein,’ Jaffe,* Jaffe, Bodansky, and Blair,® and Keating*® 
have ealled attention to the fact that the most marked susceptibility of bones 
to resorption and tumor predilection in hyperparathyroid dysfunction oc- 
curred at the sites of most active bone formation, viz., the metaphysis in the 
tubular bones, the ecostochondral junctions, and the bones of the skull and 
jaws. Moreover, Albright and Reifenstein' and Strock*® have attested that the 
lamina dura about the teeth is another common:site of early bone resorption 
although by no means pathognomonic. In searching for a reason why the 
lamina dura appears frequently to be resorbed early in this disease, it is 
conceivable that the continued eruption, mesial physiologic migration, and active 


*Pathologic report by Dr. A. J. Blanchard, Director of Pathology Laboratories, Sunny- 
brook Hospital, Toronto, Canada. 
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function of the teeth, when present, stimulate new bone formation and old 
bone removal at various areas of the alveolar surfaces. These sites of active 
bone growth and alteration suggest rapid apposition, increased rate of recon- 
struction, and concomitantly more rapid resorption of bone. This explanation 
may shed some light as to why certain areas of the lamina dura may frequent!y 
It is interesting to review in retrospect that 


be resorbed early in this disease. 
an injury induced by overfunction, extraction, or periodontal irritation has ap- 
peared on occasions to precede the formation of giant-cell epulides of hyper- 


parathyroidism in the jaws. 


TABLE I. SUMMARY OF COMMON ORAL FINDINGS IN PRIMARY HYPERPARATHYROIDISM 





~ CLINICAL OBSERVATIONS _ 


DENTAL | GIANT-CELL MALOC 








| ROENTGENOGRAPHIC OBSERVATIONS _| 


LAMINA 





AUTHOR 


JAWS DURA 


TEETH | CARIES 


(BROWN ) TUMOR CLUSION 





Albright 
and 


Reifen- 


stein! 


Cahn3 


Jaffe4 


Keatings 


Strocks 


Thoma? 


Present 
case 


* Demineraliza- 


Commonly 
disap-, 
pears 
early 


May show a 
ground-glass 
appearance 


Absent in a 
large per- 
centage 
of cases 


tion and wid- 
ening of the 
intertrabecu- 
lar spaces 
Susceptible to 
resorption 


Diffuse demin- Frequently 
eralization lost 


Commonly 


Osteoporosis 
absent 


with a 
ground-glass 
appearance 
in numerous 
cases 
Diffuse osteo- 
porosis 


Absent in 
the case 
reported 


Osteoporosis of Missing 
the mandible about 
teeth in 
area of 
giant-cell 

tumor 


Remain cai- 
cified 


Not in- 
volved in 
the gen- 
eral de- 
ealcifica- 
tion 

Uninvolved No in- 


crease 


No evidence Pjimin- 
of decal- ished 
cification 


Not in- 
volved in 
the gen- 
eral de- 
ealcifica- 
tion 

Uninvolved 


Dimin- 
ished 


No notice- 
able 
change 
in den- 
tal rate 


Tumors occur in 
areas of pre- 
dilection as 
the jaws and 
ends of long 
bones 


A giant-cell tu- 
mor may be 
the first of 
the malady 

Central epulides 
of the jaws 
are common 


Giant-cell tumors Frequently 
relatively com- observed 
mon 

Cysts and giant- 
cell tumors 
common 


Frequently 
observed 


Cysts and giant- 
cell tumors 
common 


Central giant- Observed 
cell (brown) in lower 
tumor of man- jaw 
dible 





Weinmann and Schour,’® Albright, Aub, and Bauer,? and others have 


stated that the teeth, unlike bone, do not participate in the resorptive process. 
Thoma® and Keating and Cook’ have reported evidence of root resorption, but 
expressed the opinion that it was attributed to pressure atrophy of the expand- 
ing tumor and not to the disease itself. The appearance of root resorption 
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the periapical roentgenograms for my patient is more than likely mislead- 
ing ue to technical difficulties of roentgenographing the malformed jaw and 
displaced teeth. It would seem more in accordance with the occlusal roentgen- 
ograi to view this appearance of resorption as a roentgenologie artifact rather 
than to hyperparathyroidism, per se. 

he formation of new bone about the tumor is ascribed by some investiga- 
tors as acting as a barrier against its further progress. It seems more in agree- 
ment with the fundamentals of bone biology to view this compensatory osteoblas- 
tie activity as a response to mechanical stimuli. The reactive apposition of new 
hone on the cortical surfaces of the mandible may be interpreted as an attempt 


fron 


by the organism to reinforce the mandible weakened by the resorptive process 
of the expanding tumor. 
Summary 
|. The elinieal, roentgenographic, and histologic oral findings for a case 
of primary hyperparathroidism are recorded. The outstanding observations 


and laboratory determinations are as follows: 


a) Clinieally, a firm, smooth, tender swelling (brown tumor) could be 
palpated on the right side of the mandible unattributable to dental origin. 
The teeth in the region of tumefaction were markedly mobile. 

b) Roentgenographieally, extensive osteoporosis of the right side of the 
mandible was apparent. The buceal and lingual cortices were expanded. The 
lamina dura was visible about several anterior teeth while within the osteo- 
porotie area it was undetectable. Considerable displacement of the teeth oc- 
curred due to the growth of the tumor, but without evidence of root resorp- 
tion. 

(ec) Laboratory studies of the blood and urine revealed the characteristic 
hiochemical syndrome of hypercalcemia, hypophosphatemia, hyperecalciuria, 
and a rise in the alkaline phosphatase level. 

(d) Histologieally, there was a replacement of the original bone trabec- 
ulae of the right side of the mandible by a young connective tissue stroma. 
Numerous multinucleated giant cells were scattered throughout the fibrotic 
marrow cavity. 

2. Bones or areas of bones, such as the jaws which are continuously in 
a state of active bone growth as a result of stimulation by strong functional 
stresses and strains, seem most likely to be implicated in the disease. 

3. Early recognition of the condition is imperative if serious skeletal and 
renal complications are to be avoided. 

4. The impetuous and unnecessary removal of sound functional teeth 
can be averted in this disease, if the cooperation of an internist is sought in 
corroborating the diagnosis in patients with jaw involvement before oral surgical 
procedures are injudiciously undertaken. 


[ wish to express my appreciation to Dr. H..Henry Weisengreen, Chairman of the Section 
of Anatomy, Colleges of Dentistry and Pharmacy, who assisted in editing the manuscript. 
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A NEW FORM OF DENTINAL DYSPLASIA: SHELL TEETH 


Martin A. Rusuton, M.D., F.D.S., Lonpon, ENGLAND 


VO types of dentinal dysplasia of unknown cause, affecting the whole denti- 
T ion, have been described. One was first well described by Capdepont' and 
has become well known under the names of hereditary opalescent dentine and 
odontogenesis (or dentinogenesis) imperfecta. Its inheritance is determined 
by a dominant factor and it is not so very uncommon. The disorder of dentine 
formation found in a proportion of cases of osteogenesis imperfecta is thought 
to be the same.* ® 

The other type of dentinal dysplasia was described in a single case® un- 
associated with other abnormalities, and subsequently in a further case’ asso- 
ciated with ealeinosis universalis. It is not known to have a familial distribu- 
tion. In it, the erowns of the teeth are approximately normal, but there is 
severe disturbance of root development and obliteration of the pulp cavity, 
with the formation of numerous scattered collagenous foci in the dental papilla 
at the time the roots should be developing. 

A third type now is described. An abnormal condition of the teeth was 
noticed in a 21-year-old male student by Mr. J. I. Smith of Cardiff, Wales, to 
whom I am indebted for information and material. While the teeth were 
described as free from earies and the gums appeared healthy, one of the teeth 
became loose and was removed. Radiographs of the teeth showed that many of 
them lacked roots and that the pulp cavities were enlarged, in many teeth so 
much so that little more than a thin shell of enamel and dentine existed (Fig. 
1). The teeth were of normal color at one time, although later they became 
darker. In view of the possibility that some extensive resorption of tooth 
substance might be occurring, investigations were performed. No abnormality 
was found on medieal examination which included chemical studies of the 
blood and radiographs of the long bones and skull. Nothing was known of 
any similar condition in other members of the patient’s family; the parents 
of the student no longer possessed their teeth. 

Mr. Smith kindly sent me the dental radiographs and, later, two extracted 
teeth. Examination of the films showed that the teeth were not all affected 
to the same extent. In the lower jaw the incisors and canines were less affected 
than the rest, and the central incisor was nearly normal. The premolars and 
molars, on the other hand, showed extreme enlargement of the pulp, so that 
only a shell of hard tissue was shown, and the roots were generally very 
short, but entire (Fig. 1, D, E, and F). In the upper jaw the anterior teeth 
showed little, if any, enlargement of the coronal pulp, although the root canals 


From the Department of Dental Medicine, Guy’s Hospital, London, S.E. 1, England. 
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were large with thin walls and closed apices. The roots were rather short and 
appeared fractured in some cases; those of the lateral incisors were partly missing 
and seemed resorbed. The upper premolars and molars had no roots or only 
short ones, and this appeared due in some part to resorption, but not in every 
ease (Fig. 1, A, B, and C). These teeth were mere shells of enamel and thin 
dentine with enormous pulp cavities. 


A. 
B. 
C. 
D. 
E. 
F. 





Fig. 1.—Radiographs of teeth showing enormous pulp cavities and thin dentine walls. 
Roots are generally short, and in the upper jaw they have been resorbed and probably frac- 
tured in some cases. 


The films suggested that the hollow character of the crowns of the teeth 
was not due to resorption of dentine from the pulp side, for the outline of the 
pulp cavities was in many cases extremely regular. The alternative explanation 
was that very little dentine ever had been formed, in many parts only that which 
lay next to the enamel or cementum. Likewise, although so many of the roots 
were very short, in some of these the complete outline of the apex remained with- 
out sign of resorption. Thus, while some resorption had occurred, it was not the 
cause of shortness of the roots. The roots never were formed of normal length. 

The first extracted tooth received was the left upper first molar. The 
specimen was a crown of normal external appearance with only a few spicules 
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of dentine extending at the neck of the tooth. The crown was so hollow that 
there was ¢learly very little dentine present (Fig. 2). The pulp no longer 
exisi-d. A ground seetion was made from part of the tooth, and the rest was 
dees |cified and eut in paraffin. 


‘he ground section (Fig. 3) showed a layer of enamel of normal thickness 
and appearance. Inside this was a peripheral layer of well-formed dentine 


only 0.5 to 1 mm. thick. At the inner border of this was a zone where most 
of the dentinal tubules ceased (Fig. 4) and where the matrix showed many 


cell-like spaces. A further layer containing a reduced number of tubules had 
followed in some parts and then in all parts a thin layer of matrix without 
tubules, containing irregular lacunae or spaces. The total thickness of 
material between the enamel and the pulp cavity was only about 1.5 mm. 





Fig. 2.—Left upper first molar seen from above showing its hollow character. 





opposite the center of the crown and more at the cusps. The interior surface 
of the dentine or irregular dentinelike material showed no evidence of resorp- 
tion, although there had been some resorption of the spicules of dentine that 
were in contact with the gum. 

Decaleified sections showed similar appearances. In addition, there were 
numerous spaces in the deeper layers of the dentine matrix due to oval dilata- 
tions of the dentinal tubules to several times their normal width. These dilata- 
tions were not caused by caries, and they correspond with the cell-like spaces 
seen in the ground section. The pulp cavity had been infected and its periphery 
was covered with bacterial plaque, from which organisms had invaded part of 
the dentine in the manner of retrograde earies. The irregular inner layer of 
dentinelike matrix could be seen to contain lacunae, canaliculi, and coarse 
connective tissue fibers orientated parallel with the pulp wall. 
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The second specimen available, an upper premolar, was a crown of normal 
appearance and, in sections made after decalcification, showed a picture similar 


to the molar. The total thickness of the dentine on the occlusal aspect was 


only about 0.5 mm. in most parts, but thicker (up to 2 mm.) at the cusps (Fig. 


j 


(Magnifica- 


Fig. 3.—Ground section of molar showing normal enamel and thin dentine wall. 
i ) 


tion, <6. 


Fig. 4.—Enlarged view of ground section showing enamel at EZ, layer of well-formed dentine, 
and layer of irregular calcified matrix next to pulp cavity. 
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5). About one-half the thickness was tubular dentine of approximately nor- 
mal character, except for dilated tubules and possibly some deficiency of 


collagenous matrix in its deeper part, and the rest was a matrix of the kind 

that already has been described (Fig. 6). A feature of interest is that the 

dentinal tubules at the neck of the tooth were inclined in direction from the 
Fig. 5. 





Fig. 6. Fig. 7. 


Fig. 5.—Upper premolar, decalcified section showing thin wall of dentine and large pulp. 
Van Gieson. (Magnification, x12.) 


‘ig. 6.—Decalcified section of upper premolar. Peripheral layer of well-formed dentine on 
left and” layer of irregular matrix next to the pulp. Picrothionin. (Magnification, x75 


pulp and inserted im the irregular calcified matrix. Van Gieson, (Maguincation x00) 
cementum toward the occlusal surface instead of toward the root end of the 
tooth. The dentine at the neck of the tooth had been resorbed and this sur- 
face was covered with bacterial plaque, but the internal surface of the dentine 
bounding the pulp eavity had not been resorbed. 
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The pulp was still present in this tooth and consisted of edematous con- 
nective tissue with coarse collagen fibers, many orientated at right angles to 
the dentine wall and partly incorporated in its substance (Fig. 7). There was 
evidence of chronic inflammation near the neck of the tooth and at this level 
squamous epithelium had grown in from the sides, covering much of the open 
end of the pulp and starting to grow along the inside of the dentine, on which 
it had begun to form a ‘‘keratinized layer.’’ In fact, the tooth was being ex- 


foliated. 
Discussion 


While it is quite clear that the large pulp cavities are not due to resorp- 
tion and that resorption is not responsible for the shortness of many of the 
roots, it is equally certain that the roots of many of the upper teeth have 
been extensively resorbed. It appears possible that this resorption is secondary 
to mechanical failure of the thin-walled roots, for several seem to have been 
fractured. The coarse bundles of collagen fibers seen in the pulp of the 
premolar appear to be arranged in such a way as to attach the crown of the 
tooth to the gum, and may have developed under mechanical influence subsequent 
to the destruction of the root. Funnel-shaped enlargement of the pulps of 
several teeth has been described in association with coarctation of the aorta,’ 
but in these cases the abnormality was most marked or only apparent in the 
anterior teeth, the opposite to the arrangement in the present case, and was of 
limited degree. 

When the condition now described is compared with opalescent dentine, 
there are many close resemblances and one principal difference. In both, nor- 
mal dentine formation can be confined to a thin layer next to the enamel and 
cementum, and in both this is followed by a layer of disorderly dentine con- 
taining few tubules. In opalescent dentine, however, this disorderly layer 
is a thick one and extends to fill the coronal pulp cavity of permanent teeth 
so that the tooth becomes almost solid. In the present condition the layer 
has remained very thin, so that the teeth are hollow shells. In both conditions 
the roots may be short, but in opalescent dentine they usually are not very 
short. In shortness of the roots there is some resemblance to the other type of 
dentinal dysplasia I have described, but, beyond this common feature of 
limited growth of the dental papilla, there is little resemblance, and the com- 
parison need not be pursued. 

As in opalescent dentine, the dentinal disturbance is not related to any 
particular period in the life of the individual or in the development of each 
tooth, but to a stage in the life of the cells which form the dentine. In 
opalescent dentine there is failure of many, or most, of the odontoblasts at a 
rather short period after they are successively differentiated, as is shown by 
the scarcity of tubules away from the periphery of the dentine. However, 
there is no severe failure of cells to form a collagenous matrix, although the 
quality of the matrix may be defective. In the present condition there is just 
that additional failure, following failure of the odontoblasts after a period 
of activity probably covering one or two years. Just as in most cases of 
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opalescent dentine the canalicular system and other features of the normal 
pattern of dentine can be grossly distorted without any abnormality of bone 
formation being present (although in others osteogenesis imperfecta is also 
found), in the present condition that is true also, but, in addition, there is an 
incapacity to continue forming collagenous matrix in the teeth without any 
similar ineapacity as regards the bones. 

seems that the new dysplasia should be regarded as closely related to 
opalescent dentine, but its relationship to the latter cannot be expressed simply 
in terms of mildness or severity. It is true that within the category of 
hereditary opalescent dentine there is great variation. In size the teeth may 


be reduced in all respects, sometimes with a constriction at the neck, they may 
have small roots and normal-sized crowns, or they may be altogether within 
normal limits. In eolor there is likewise a range from the normal to the 


opalescent varieties and the highly translucent. In structure there is also a 
range from those teeth with only an extremely thin layer of normal dentine 
to those where this good dentine extends in parts of the tooth or in some teeth 
to an almost normal thickness. Nevertheless, it is a characteristic feature of 
the condition that in the adult the pulp cavities should be small and generally 
obliterated, so that it may be best to regard the new dysplasia, provisionally, 
as an entity distinguished from the other by an early incapacity of the pulp 
cells to continue forming collagenous matrix at every part of the tooth and by 
a more marked failure of growth of the dental papilla during that stage of 
development when roots should be formed. 
It appears that the disorder is one which inevitably must lead to early 
loss of the teeth. 
Summary 
A young man presented a condition of the teeth in which the pulp cavities 
were extremely large, with thin dentine walls but normal enamel. The roots 
were short. The size of the pulp cavities was not due to resorption, but to in- 
sufficient and defective dentine formation. The condition is compared with 
that found in hereditary opalescent dentine. 


[ am obliged to Mr. J. F. Dudley, A.I.M.L.T., for preparations and photomicrographs 
of the first tooth, and to Mr. J. E. Hutchinson for those of the second. 
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Research 


THE EFFECT OF SYSTEMIC DISTURBANCES ON THE PULP OF 
EXPERIMENTAL ANIMALS 


IrvING GLICKMAN, B.S., D.M.D.,* AND GERALD SHKLAR, B.Sc., D.D.S., M.S.,** 
Boston, Mass. 


HE effect of local irritation on the dental pulp has been studied ex- 

tensively both clinically’* and in experimental animals.*** The effect of 
systemic disturbances upon the pulp has received comparatively little atten- 
tion. In the latter category, some information is available regarding the 
pulp in experimental animals in rickets,’* *7 vitamin A deficiency,’ ? vitamin 
C deficiency,?” ** hyperthyroidism,” hypoparathyroidism,** ** hypophysec- 
tomy,”* 7° and adrenalectomy.”’ Pulp changes in leukemia,” metastatic neo- 
plastic disease,?® osteogenesis imperfecta,*° and aging*: in human beings have 
also been described. 

Because of the paucity of information concerning the effect of systemic 
disorders upon the pulp, and because such information might broaden the 
scope of understanding regarding the response of the pulp to local irritation, 
a study was undertaken to evaluate the condition of the pulp in experi- 
mentally induced systemic disturbances in animals. 

Experimental Procedure 


The following systemic disturbances were created in experimental an- 
imals: (a) starvation, (b) alloxan diabetes, (ec) protein deprivation, (d) re- 
peated injections with cortisone, and (e) the Alarm Reaction of Selye. 


a. Starvation.—Fifteen male albino rats, Wistar strain, 3 to 4 months of 
age, were deprived of all food, but were allowed water ad libitum. The ex- 
perimental period ranged from seven to thirty days.*” 


b. Alloxan Diabetes——In thirty male and female rats, 3 to 4 months of 
age, diabetes was induced by subcutaneous injection of a 5 per cent aqueous 
solution of alloxan in a dosage of 200 mg. per kilogram of body weight. The 
experimental period varied from three to thirty-two weeks.** ** 

From the Department of Oral Pathology and Periodontology, Tufts College Dental School. 


*Professor of Oral Pathology and Periodontology. 
**Dental Research Fellow, National Research Council, Canada. 
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». Protein Deprivation.—Thirty male and female albino rats, Wistar 
strain, 25 days of age, were placed on a diet with the protein content reduced 
to2 per cent. The experimental period ranged from four to nine weeks.* 


|. Repeated Injections With Cortisone.—Twenty male and female white 
mice were injeeted daily with cortisone acetate* in doses of 0.5 to 2.0 mg. The 
animals were sacrificed at intervals up to forty days.** 


e. The Alarm Reaction of Selye—The Alarm Reaction was induced in 
ten female albino rats, Wistar strain, 3 months of age, by four subcutaneous 
injections of 4 per cent formaldehyde in the groin within a forty-eight hour 
period.*” %8 


In all the above experiments, litter mate animals were used as controls. 


The animals were sacrificed at the end of the respective experimental periods 
and the jaws were prepared for sectioning according to the formic acid-sodium 
eitrate technique.*® In all the experiments, the pulps in the continuously 


erupting incisor and the molar teeth, characterized by limited eruption, were 
studied. Teeth with evidence of caries were not considered in the study so 
that the effects of the systemic disturbances upon the pulp could be evaluated 
with a minimum of locally induced complications. 

Microscopic Findings 

a. Starvation Experiment.— 

The Pulp of the Incisor Teeth_—In the control animals, a peripheral intact 
layer of odontoblasts was distinctly demarcated from the underlying pulpal 
cells. An underlying dense multicellular layer of fibroblasts was separated 
from the odontoblasts by a narrow, comparatively cell-free zone. In the re- 
mainder of the pulp, the fibroblasts were numerous, regularly spaced, and 
stellate in shape, with communicating protoplasmic processes in a homogeneous 
matrix. Dilated capillaries were prominent. A layer of unealcified predentine 
adjacent to the odontoblasts lined the dentinal wall of the pulp (Figs. 1 and 3). 

In the experimental animals there was an over-all degeneration of the 
pulp. The odontoblasts presented a granular disintegration of the cytoplasm 
and disruption of the cell membrane so that the identity of individual cells 
was obscured. The nuclei were spherical and pyknotie and irregularly placed 
in the degenerated granular cell mass. The cell-free zone between the odonto- 
blasts and the underlying fibroblasts was obscured (Figs. 2 and 4). The fibro- 
blasts were shriveled and irregularly spaced, with pyknotie nuclei. In the 
remainder of the pulp, the number of fibroblasts was diminished and the 
homogeneous matrix appeared transformed to a granular and heterogenous 
lacelike conformation with intervening irregular spaces. The nuclei of the 
fibroblasts were pyknotie and tended to be spherical rather than elliptical. 
The protoplasmic extensions of the fibroblasts were shrunken and often ab- 
sent. The capillaries were distended but not appreciably different from the 
pulps of the control animals. 





*Cortone Acetate, Merck & Co., Inc. 
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Fig. 1.—Control animal. Survey section of pulp of incisor tooth showing intact layer of 
odontoblasts distinctly demarcated from underlying pulp cells, which are numerous and regu- 
larly dispersed. Dilated capillaries are prominent. (Hematoxylin-eosin, X140; reduced %.) 

Fig. 2.—Starvation animal. Survey section of pulp of incisor tooth showing over-all de- 
generation of the pulp. The number of fibroblasts is diminished and the matrix is granular. 
(Hematoxylin-eosin, 140; reduced %.) 

Fig. 3.—Control animal. High-power magnification of odontoblasts in Fig. 1. Note in- 
tact layer of odontoblasts demarcated from remainder of pulp. An underlying dense layer of 
fibroblasts is separated from the odontoblasts by a narrow, comparatively cell-free zone. 
(Hematoxylin-eosin, «400; reduced %.) 

Fig. 4.—Starvation animal. High-power magnification of pulp of incisor tooth showing 
granular disintegration of the cytoplasm and disruption of cell membranes of the odontoblasts. 
The nuclei are spherical and pyknotic and irregularly placed. The cell-free zone between 
odontoblasts and underlying fibroblasts is obscured. The fibroblasts are shriveled and present 
pyknotic nuclei. (Hematoxylin-eosin, 400; reduced %.) 








of 
u- 


n- 
of 
1g 


nt 








EFFECT OF SYSTEMIC DISTURBANCES ON DENTAL PULP 553 


The Pulp of the Molar Teeth.—In the starvation animals, the pulp of the 
molar teeth differed from that of the controls in that the odontoblasts were 
‘ed in number and presented pronounced degenerative changes (Figs. 5 
and 6). The cells were vacuolated, in many instances devoid of cell mem- 
brane, and the nuclei were pyknotic. In the remainder of the pulp, the 
changes were not as marked as those seen in the incisor. However, there 


was a slight reduction in the number of fibroblasts and an increase in vascu- 


red 


larity. 





Fig. 5.—Control animal. High-power magnification of pulp of molar tooth showing intact 
ae = odontoblasts demarcated from underlying pulp cells. (Hematoxylin-eosin, 400; 
reduced %.) 

Fig. 6.—Starvation animal. High-power magnification of pulp of molar tooth showing 
reduction in number of odontoblasts as well as vacuolization and pyknosis of nuclei. (Hema- 
toxylin-eosin, X400; reduced %.) 

Fig. 7.—Control animal. High-power magnification of pulp of incisor tooth showing dentine, 
predentine, and pulp. (Hematoxylin-eosin, x400; reduced %.) 

; Fig. 8.—Alloxan diabetes animal. High-power magnification of pulp of incisor tooth show- 
ing interglobular dentine and widened predentine zone. (Hematoxylin-eosin, X400; reduced %.) 
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b. Alloxan Diabetes Experiment.—In the pulp of some of the molar teeth 
of the diabetic animals, there were areas in which odontoblasts presented 
vacuolization with disintegration of the cell membrane and hyperchromaticity 
of the nuclei. Increased vascularity was also an occasional finding. However, 
in most instances, with the exception of an increase in the width of the pre- 
dentine zone, and the persistence of interglobular dentine, the pulp in the 
diabetic animals could not be differentiated from the controls (Figs. 7 and 8). 


Fig. 9.—Control animal. High-power magnification of pulp of incisor tooth showing 
coe aay of odontoblasts and stellate shape of fibroblasts. (Hematoxylin-eosin, 800; 
reduced 4%.) 

Fig. 10.—Cortisone-injected animal (1 mg.). High-power magnification of pulp of 
incisor tooth showing necrosis of odontoblasts and pyknosis of nuclei. There is also pyknosis 
of the pulpal fibroblasts. (Hematoxylin-eosin, x800; reduced %.) 

Fig. 11.—Formalin-injected animal with resultant toxic nephrosis. High-power magnifi- 
cation of pulp of incisor tooth showing liquefaction necrosis of the odontoblasts with formation 
of large vacuoles. The pulpal fibroblasts are reduced in number and present varying degrees 
of degeneration. (Hematoxylin-eosin, 425; reduced %.) 

Fig. 12.—Formalin-injected animal with resultant toxic nephrosis. High-power maqnis- 
cation of pulp of molar tooth showing reduction in number and degeneration of odontoblasts 
and fibroblasts. (Hematoxylin-eosin, 425; reduced %.) 
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c. Protein Deprivation Experiment.—No notable changes were observed 
in the pulps of the experimental animals in this group. 


d, Experiments With Repeated Injections With Cortisone.—Changes were 
observed in the pulps of the cortisone-injected animals with all the experi- 
mental daily dosages (0.5 to 2.0 mg.). The severity of the changes was 
related to the dosage. In general, in both the incisors and molars the odonto- 
blastic layer was severely disrupted with disintegration and necrosis of the 
cells (Figs. 9 and 10). The nuclei were pyknotic and, in some instances, com- 
pletely fragmented. In the remainder of the pulp the blood vessels were ab- 
normally prominent, dilated, and engorged. The fibroblasts were reduced in 
number, the nuelei were shrunken and oval in shape, and the protoplasmic 
processes were shriveled. Vacuolization of the pulp matrix was seen in both 
the control and experimental animals. 


e. The Alarm Reaction Experiment.—Pulp changes in the Alarm Re- 
action were not severe. The pulp in both the incisor and molar teeth showed 
an inereased vascularity. There were some slight degenerative changes in the 
pulp of the molar teeth. The nuclei of the odontoblastic layer appeared small 
and rounded. The pulpal fibroblasts were decreased in number and there was 
some vacuolization of the pulp matrix, particularly in the area of the pulp 
horns. 

There were additional findings in this experiment which were of interest. 
At autopsy, two of the formalin-injected animals revealed severe degenerative 
changes in the proximal convoluted tubules of the kidney consistent with the 
findings in toxie nephrosis. In these animals, the pulps presented changes 
which were notably different and more severe than those in the Alarm Re- 
action. In the incisors, there was liquefaction necrosis of the odontoblasts 
with the coalescence of groups of cells to form large vacuoles containing sev- 
eral shrunken nuclei (Fig. 11). The adjacent odontoblasts were pushed aside 
by the vaeuoles, and compressed. In the cellular zone immediately beneath 
the odontoblasts, the cells were degenerated with pyknotie nuclei, fragmented 
cytoplasm, and disrupted cell membranes. In the remainder of the pulp the 
fibroblasts were decreased in number and presented varying degrees of de- 
generation. The more severely involved cells presented necrosis with karyor- 
rhexis of the nuclei. In the molars, there was a generalized reduction in num- 
ber and degeneration of the odontoblasts and fibroblasts throughout the pulp 
(Fig. 12). The cells were vacuolated and the nuclei were pyknotic. 


Discussion 
The most significant fact revealed by the findings is that in albino rats 
and mice, systemic disturbances can effect degenerative changes in the pulp 
of nonearious teeth. The pulps of the continuously erupting incisors and the 
molars which are characterized by limited eruption comparable to that which 
occurs in human beings, are affected. However, the former are more sensitive 
to the effect of the systemic disturbance. 
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The condition of the pulp in a variety of systemic disturbances was stud- 
ied. With one exception (toxic nephrosis), comparable and apparently non- 
specific pulpal changes were associated with the different systemie dis- 
turbances. There was degeneration of the odontoblasts, reduction in the 
number of pulpal cells, and degenerative changes throughout the pulp which 
were generally less severe than those seen in the odontoblasts. The findings 
in the animals with toxic nephrosis suggest the possibility that some systemic 
disturbances may result in degenerative pulpal changes of a specific nature. 

In general, the pulpal changes were more severe in acute, severe sys- 
temic disturbances (starvation, repeated injections with cortisone) than in 
chronic systemic conditions (alloxan diabetes). The protein-deprivation 
group of animals presented an exception to this apparent correlation between 
the severity of systemic disturbance and pulp degeneration. In this group, 
the systemic disturbance was severe but there were no notable pulpal changes. 

Degeneration of the odontoblasts was the most striking finding in all the 
animals with pulpal changes. It is logical to assume that degeneration of the 
odontoblasts would ultimately effect a disturbance in the formation of dentine. 
In the diabetic animals (experimental period of three months’ duration), the 
persistence of interglobular dentine and the wide predentine zone may be in- 
terpreted as a reflection of altered odontoblastie function.*® The experimental 
periods in the other groups of animals were apparently of insufficient duration 
to produce detectable dentinal changes. 

Comparison of the findings in this study with previously reported ob- 
servations in the same animals*'~** provided a basis for evaluating the relative 
sensitivity of the pulp and periodontal tissues to the same systemic dis- 
turbanees. In general, changes oceur in the periodontium more consistently 
and with greater severity than in the pulp. In protein deprivation, which was 
marked by severe degenerative changes in the periodontium, no notable 
changes were observed in the pulp. The ‘‘Alarm Reaction’’ experiment pre- 
sented an exception to this greater sensitivity of the periodontium to systemic 
influences. In this group of animals, there was some suggestion of pulpal de- 
generation in the brief forty-eight-hour experimental period, but the perio- 
dontium appeared unaltered.* 

The demonstration that systemic disturbances can cause degenerative 
changes in the pulps of nonearious teeth stimulates conjecture regarding 
several hitherto relatively unexplored aspects of clinical dentistry. It now 
seems reasonable to expect that the pulpal response to local irritation from 
earies or filling materials would be modified in the presence of systemically 
induced degenerative pulpal changes. Impairment of dentine formation by 
systemically induced degeneration of the odontoblasts could influence the 
reparative adaptation of the pulp to progressive caries or newly inserted 
fillings. The likelihood of the successful outcome of pulp-capping techniques 
is dependent, in some measure at least, upon the absence of systemic dis- 
turbances which might exert a deleterious effect upon the pulp. Our findings 
also suggest the need for careful evaluation of the systemic status of labora- 
tory animals in which the effect of the pulp to various filling materials or op- 
erative procedures is investigated. 
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The present study points to the need for additional research regarding 
the condition of the pulp in other systemic disturbances. However, in the 
interim, it seems unlikely to expect that the clinical implications of the dem- 
onstrated interrelationship between systemic disturbances and pulpal change 
nec be confined to the systemic disturbances reported here. It would ap- 
pear more realistic to recognize as a general principle that the pulp can be 
injured by systemic disturbances and interpolate this principle in the evalu- 
ation and management of clinical problems. 


Summary 

Degenerative changes were described in the pulps of caries-free teeth of 
experimental animals associated with the following systemic disturbances: 
starvation, alloxan diabetes, protein deprivation, repeated injections of 
cortisone, and the ‘‘Alarm Reaction’’ of Selye. The pulp changes were more 
severe in the continuously erupting incisors than in the molars which are 
characterized by limited eruption. Comparable degenerative changes were 
observed in the pulp in different systemic conditions, and the degree of de- 
generation was related to the severity of the systemic disturbance. 
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BLACK HAIRY TONGUE 


Henry A. BaxrTets, B.S., D.D.S., NEw York, N. Y. 


RS. N., a nurse, aged 40, visited the office in April, 1953, for the construc- 

tion of full dentures. 

Examination of her mouth revealed the presence of a black, hairy tongue. 
The area containing the ‘‘hairs,’’ actually filaments of cornified epithelial cells 
derived from the hypertrophied filiform papillae, extended from the anterior 
edge of the cireumvallate papillae forward for nearly one-half the length of 
the tongue and laterally, for about % inch on each side of the median line of 
the tongue. The side and tip of the tongue were not affected. The so-called 
‘hairs’? were about 14 to 1% inch in length and tended to bend forward on 
each other. They were freely movable when touched with an instrument and, 
as aptly deseribed by Wolfson, ‘‘bent like the nap of wet heavy velvet when 
stroked with a tongue blade.’’ The patient experienced no pain and was un- 
aware of their presence until the filaments were observed in December, 1952 
by her physician during a throat examination. At times, however, the patient 
had noted an obnoxious taste, which could be relieved temporarily by the use 
of a mouthwash. 


Past History.—Due to hemorrhaging gastric ulcers, the patient had two- 
thirds of her stomach removed in July, 1952. Subsequent to this, several 
growths developed on her vocal cords and were excised in October, 1952. 
l‘ollowing each operation, penicillin therapy was given. For a period of four 
months after the removal of the benign growths from the vocal cords, the pa- 
tient was forbidden to talk. Since she was anemic, iron and liver therapy 
was preseribed, together with a daily vitamin pill. Gentian violet (Eceri- 
violet), 1 per cent, was applied once a week to her tongue. 


Laboratory Examinations.—The tongue was definitely acid to both litmus 
paper and hydrion paper, the latter suggesting a pH of 6.0 or less. The tongue 
was denuded of “hairs” by clipping with scissors. Some of the “hairs” were 
placed in formalin for histologic examination, others were cultured on various 
media, and some were examined immediately in stained and unstained prepara- 
tions, 
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‘Fig. 1.—Black hairy tongue in region anterior to circumvallate papillae. 


Fig. 2.—Gram stain showing a “hair,” actually a filament of hypertrophied filiform papil- 
lae consisting of cornified, adhesive epithelial cells and numerous microorganisms in intimate 
association. 
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Histology.—Unstained preparations: The filaments had a brownish color 
and appeared to consist of a central core, to which were attached numerous 
cornified epithelial cells. The cells were adherent to each other so that their 
lateral edges appeared serrated. Between these lateral projections numerous 
mic)vorganisms were lodged. When several filaments were twisted together 
they appeared darker brown in shade. 

Ntained preparations (Hematoxylin-eosin and Gram): The serrated edges 
of t! ec cornified epithelial cells afforded many protective areas ideal for the growth 
of »,icroorganisms whose morphology indicated that they were bacteria (cocci 
and bacilli) and yeastlike microorganisms. The bacteria were found most 
frequently along the outer edges, while the yeastlike microorganisms were 





Fig. 3.—Gram stain, oil immersion, (magnification 900; reduced 4) large, round bodies 
are yeastlike microorganisms (Candida). Bacteria also may be seen along the outer edges of 
the epithelial cells. 
predominant in the deeper areas between the lateral projections. Actually, 
then, the “hairs” were not true hairs, but prolongations of the hypertrophied 
filiform papillae, and consisted of nonnucleated epithelial cells, cornified and 
adhering to one another. Normally these cells become desquamated through 
the friction of mastication. 


Bacteriologic Examination.—Blood infusion agar: Colonies of the Strep- 
tococcus viridans group predominated. Also, a few colonies of a lactobacillus, 
a gram-positive coeccus, and some yeastlike microorganisms were present. 

Littman’s agar which inhibits bacterial growth, but favors fungal growth: 
Colonies of two yeastlike microorganisms developed, which, on further examina- 
tion, were identified as Candida krusei and Candida albicans. 

Sabouraud’s agar: Similar to Littman’s agar. 
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Discussion 


Heidingsfeld (1910), in an extensive article, reviewed the previous litera- 
ture and mentioned that Raynaud (1869) was the first to describe hairy tongue 
as a new affection caused by a parasite that possessed mycelia and spores unlike 
any previously described. In the years that followed, two schools of thought 
concerning the etiology of hairy tongue have presented their opinions. One 
school maintains that the condition is incited by microorganisms, while the 
other believes that the presence of the microbial flora is merely incidental to 
the condition. Heidingsfeld stated that he could not establish any parasitic 
origin on either clinical, bacteriologic, or histopathologic grounds. Swinburne 
(1939) reviewed the literature and presented fifteen cases that he had ob- 
served. He noted that, although microorganisms lined intimately the surface 
of the filaments, there was no noticeable penetration by them of the tissue. 
Swinburne, therefore, was of the opinion that the microflora were merely an 
accompaniment, rather than the incitants of the condition. 

Various microorganisms such as cocci, lactobacilli, actinomyces, yeasts, 
and fungi have been isolated from black hairy tongues. Indeed, in some in- 
stances fungi have been obtained which, on culture, produced a definite pig- 
ment. However, since such microbes are not consistently found in cases of 
hairy tongue and since they are relatively easy to cultivate, even in normal 
mouths, the suspicion that they may be air contaminants exists, as they de- 
velop after the media has been kept for weeks and, in some instances, for 
months at room temperature. I have experienced such contamination on 
media inoculated with materia] from a hairy tongue after such plates were 
kept for several weeks. I was fortunate in that, the plates being examined 
almost daily, the site of.contamination was noted before growth extended over 
the entire plate and masked the original inoculum. Instances in which such 
pigmented fungi were isolated from hairy tongues, but could not be grown 
from subsequent specimens, also lend credence to their role as contaminants. 

Since the advent of antibiotic therapy the oceurrence of hairy tongue has 
been observed more frequently. Ellinger and Shattock claim that penicillin, 
administered orally, can produce a nicotinamide deficiency which varies in in- 
tensity with different individuals. Ayre, Favreau, and Ayre state that peni- 
cillin acts in some way to either increase the rate of cornification of the epi- 
thelial] cells or render the cells more cohesive. 


Treatment 


The consensus of opinion today is that if hairy tongue develops subsequent 
to the use of antibiotics, irritating mouthwashes, or drugs, the condition will 
generally subside in a few days to weeks after discontinuance of such chemical 
agents. However, cases are encountered which persist for months and even 
years. The case described in this article lasted nine months. Since yeastlike 
microorganisms were present, the tongue was saturated daily with 5 per cent 


” 


gentian violet. This had no apparent effect on the eradication of the ‘‘yeasts, 
since Candida were isolated at weekly intervals over a period of several 
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ths. During this period, the patient also was taking one multiple vitamin 
pill daily and receiving an injection each week of liver, iron, and B,,. Since 
the patient was still anemic and underweight, she left New York to vacation 
for four months on a farm. Here, in addition to rest, sunlight, and good food, 
ook daily three capsules of a highly potent multiple vitamin preparation 


mo! 


she 


along with three tablets containing iron and liver. In October, 1953, the pa- 
tient had a normal blood count, had gained weight, and the hairy tongue con- 
dition had disappeared. No topical applications were applied during this 


4.—Tongue again normal after the patient’s anemia was corrected and her nutritional 
status improved. 


period, the tongue only being cleansed several times a day by wiping with a 
piece of gauze. The restoration of normal tissue tone through the correction 
of the anemia, together with fortifying the diet with high dosage multiple 
vitamins, brought about the cure of the black hairy tongue. 


I wish to thank the Department of Mycology, College of Physicians and Surgeons, 
Columbia University, Dr. R. W. Benham, Director, for assistance in identifying the yeast- 


like microbial species. 
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Comment (Lester R. Cahn) 

The ‘‘hairy tongue’’ is an elongating keratinization of the filiform 
papillae. In a true pathologic sense the lesion of ‘‘hairy tongue’’ is a papil- 
loma. The etiology of this bizarre condition has long been in question. 
Bacteria, fungi, and drugs have been incriminated, but I think that Dr. 
Bartels has shown clearly, at least in this case, that the condition is due 
basically to an alteration in the tissues brought about through some systemic 
defect. The trigger mechanism causing the oral changes in his patient was 
probably the penicillin. In other cases it might have been sodium perborate, 
other oxygenating drugs, or tobacco. The microorganisms are contaminants 
and incidental. I think that Dr. Bartels has shown this very well, for his 
patient showed no improvement after months of local applications of gentian 
violet, an efficient antibacterial and antifungal agent. The patient did show 
improvement and eventual cure after her anemia and nutritional status were 
corrected. 

Many use antibiotics, either parenterally or locally; yet, few develop 
‘‘hairy tongue.’’ Therefore, when this condition does appear it would seem 
that there is an underlying fault that is interfering with the normal matura- 
tion of the epithelium of the tongue. Patients with ‘‘hairy tongue’’ warrant 
investigation, particularly as to their state of nutrition. 
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Professional News Items 


American Board of Oral Pathology 


\t the annual meeting of the American Board of Oral Pathology, held in Chicago on 
Feb. 8, 1954, the following were elected to office: 


Dr. Henry M. Goldman, President 
Dr. Joseph L. Bernier, Vice-President 
Dr. Paul E. Boyle, Secretary-Treasurer 


‘he following candidates were certified as diplomates of the Board: 


Dr. Marvin 8S, Burstone 
Major Richard W. Tiecke 
Dr. Patrick D. Toto 


American Academy of Dental Medicine Announces Annual Meeting 


The Eighth Annual Meeting of the American Academy of Dental Medicine will be held 
at the Penn Sherwood Hotel in Philadelphia, Pa., on Friday, Saturday, and Sunday, May 14, 
15, and 16, 1954. ‘‘ Diagnosis and Treatment Planning’’ will be the theme. 

For information, write to Dr. W. M. Greenhut, 124 East 84th St., New York, N. Y., or 
the Chairman, Dr, 8. Leonard Rosenthal, Medical Arts Bldg., Philadelphia 2, Pa. 


Colorado Dental Foundation 


The Colorado Dental Foundation announces a seminar on roentgenology and roentgen- 
ography as they pertain to the mandible and the maxilla, the teeth and their supporting tis- 
sues, and the temporomandibular articulation. 

The registration fee is $200.00, Address all communications to The Colorado Dental 
Foundation, 629 North Nevada Ave., Colorado Springs, Colo. 


New York University College of Dentistry 
New York University College of Dentistry announces a two-year full-time postgraduate 
course in periodontia and oral medicine in preparation for certification and teaching. One- 
year full-time, two-year half-time, and four-year half-time courses also are offered, starting 
Sept. 20, 1954. 
For information write: Secretary, Postgraduate Division, New York University College 
of Dentistry, 209 East 23rd St., New York 10, N. Y. 
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Tufts College Dental School, Division of Graduate and Postgraduate Studies 


Tufts College Dental School, Division of Graduate and Postgraduate Studies, announces 
the following course, which will be offered next fall. 
DPG-711 Full Denture Implants 
Every Wednesday as listed 
Sept. 15, 22, 1954 
Oct, 13, 20, 27, 1954 
Tuition $200.00 
Dr. Norman I. Goldberg and Dr. Aaron Gershkoff 


Cuban Dental Congress 


The Fourth National Cuban Dental Congress will be held Nov. 12 to 16, 1954 at the Den- 
tal School of the University of Havana. For further information write to Dr. Antonio 
Fernandez, Escuela de Odontologia, Universidad de la Habana, Habana, Cuba. 


Fourteenth French Congress of Stomatology 


The next French Congress of Stomatology will take place at the beginning of October, 
1955. The chairman will be Dr. André Lattés, stomatologist of the Hépital Laénnee in Paris. 


Apply to Secrétaire Général: Dr. Robert Vrasse, 2, rue de Miromesnil, Paris, 
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Abstracts 
of Current Literature 


ORAL PATHOLOGY 


Sarcoidosis Involving the Mucous Membranes. M. H. Samitz, A. Satanove, and B. Kirsh- 
bsum. Reprinted (with deletions) from Arch. Dermat. & Syph. 58: 473, October, 1953. 


“J. L. W., a negro, aged 33, in excellent physical condition, presented pinhead- to 
+ mm.-sized plaques of fused flat papules localized along the central part of the upper lip 
and similar lesions on the medial aspects of the superior palpebrae. He also had small 
cystic lesions of the conjunctivae. He moved from Georgia to Philadelphia in 1945. Ex- 
cept for occasional flare-ups of his asthma when a ‘cold’ develops, he has been in ex- 
cellent health. In December, 1951, he noticed a ‘fever blister’ which began in the center 
of his upper lip, then spread across the entire lip in one month. Two months later these 
little ‘bumps’ developed on the medial aspect of both upper eyelids, with a few smaller, 
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discrete lesions on the right cheek and beneath the alae of the nose. He had had measles 
and chickenpox and had been treated for latent syphilis. He had asthma from 1938 to 
1945. 

‘‘The medical examination revealed shotty nodes of the left axilla and epitrochlear 
nodes. Otherwise no abnormalities were demonstrated. 

‘‘The blood cell count was within normal limits. The sedimentation rate was 10 mm. 
The urinalysis was within normal limits. The serologic reactions for syphilis were nega- 
tive. Blood sugar was 118 mg. per 100 ec., the blood urea nitrogen, 11 mg. per 100 ce, 
The liver function tests gave normal results. Total protein was 7.2 gm. per 100 ce.; serum 
albumin, 3.78 gm. and serum globulin, 3.42 gm., serum cholesterol (total) 280 mg. per 100 
ce., and serum cholesterol (free) 116 mg. A roentgenogram of the chest showed a normal 
picture. 

‘*The reports on biopsy specimens were as follows: March 11, 1952, lesion of the right 
upper eyelid—sarcoidosis (Dr. Herman Beerman); March 11, lesion of the upper lid— 
sarcoidosis (Dr. Herman Beerman); and April 18, lymph node from the left axilla—Boeck’s 
sarcoid (Dr. A. De Pena). 

‘*Beginning on May 5, the patient was treated with cortisone, 80 mg. daily, which 
produced involution of the lesions in one month. On July 28, 1952, there was recurrence 
of the lesions on the lip, and cortisone therapy was discontinued. On Oct. 5 quinacrine 
hydrochloride (Atabrine dihydrochloride) was administered in a dosage of 2 grains (0.13 
gm.) every six hours for five doses, then 1% grains (0.09 gm.) three times daily, and this 
daily dosage was maintained thereafter. There was progressive diminution of the lesions 
of the lips and eyelids and disappearance of the conjunctival lesions. With quinacrine 
treatment some yellowing of the palms developed, and fluorescence of the fingernails under 


the Wood light appeared.’’ 
Ts oe GS 


Osteoid Osteoma. L. Léfgren. Acta. chir. Scandinav. 104: 383, October, 1953. 


’ 


Although the commonest sites of ‘‘osteoid osteoma’’ are the tibia and fibula, it may 
be found throughout the skeletal system. Two types of ‘‘osteoid osteoma’’ are dis- 
tinguished radiologically: (1) those situated in the cortex and (2) those situated in the 
spongiosa. The primarily affected area may be difficult to establish, partly because of its 
early state of development and partly because of its localization. 

The histopathologic picture is characterized by the presence of osteoid tissue, atypical 
primitive bone, and connective tissue with an abundance of vessels. The profusion of 
osteoblasts and osteoclasts reveals its osteogenic character. The cortical or spongy bone 
is substituted by the pathologic tissue, and the normal marrow by connective tissue mar- 
row. The osteoid trabeculae and islands form atypical bone, but a complete spongiosa or 
cortical bone does not develop. 

The treatment of ‘‘osteoid osteoma’’ should be surgical intervention and the entire 
focus should be removed. The prognosis is good, as the operation relieves the patient of 
discomfort. 


ORAL SURGERY 


Advances in the Use of Antibacterial Substances. Paul A. Bunn. Laryngoscope 63: 128, 
February, 1953. 


The newer antibiotics are described. Erythromycin and Magnamycin are comparable 
to chlorotetracycline (aureomycin) (best for Gram-positive organisms) and about as ef- 
fective. Thiomycetin is active primarily against Gram-negative organisms. 

Stilbamidine has been found effective against blastomycosis. Derivatives of iso- 
nicotinic acid hydrazide will act as well as streptomycin against tuberculosis, and the 
combination is particularly useful. Neo-Penil (the hydroiodide of diethylaminoethy] ester 
of penicillin G) is the first penicillin preparation that will penetrate the cerebrospinal fluid. 
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cillin (a combination of two parts penicillin and one part N,N’-dibenzylethylene- 
is a form of. penicillin that is extremely slowly absorbed. It will give blood 


dian 
levels for over seven days, and although these leveis are not high enough for combating 
acti nfection, they are valuable prophylactically. Generally speaking, the use of two 
or more agents to combat an infection is to be condemned. Harm may result, and the 
effectiveness is not increased. There are some rare exceptions to this rule, which are 
ment ned. 

nfections, including those of the ears, nose, and throat, are generally within the 
tissues. The administration of antibiotics locally is probably useless. It is important 
that a streptocoecic sore throat be treated for at least five days; if treated for less, the 
incidence of rheumatic fever and glomerulonephritis is increased. 

\[eningocoecie and pneumococcic meningitis can be best treated with the administra- 
tion of penicillin parenterally, 1,000,000 units every two hours for ten to fourteen days. 

lubereulosis is an exception in that itis best treated by a combination of drugs, 
and the treatment must be continued for months. Avoid using dihydrostreptomycin, since 
it is far more dangerous to use than is streptomycin. 


7 © 


Necrosis of Nose and Cheek Secondary to Treatment of Trigeminal Neuralgia. Douglas 
W. Macomber. Plast. & Reconstruct. Surg. 11: 337, July, 1953. 


lhe author is concerned with the problem of necrosis of the skin in the region of 
the nasolabial fold in association with the treatment of trigeminal neuralgia, either by 
the use of alcohol injection or by section of the nerve. He reviews four cases reported 
by Philpott in 1940, and presents a fifth case. 

The author’s patient was a 61-year-old woman who had neuralgia of the second division 
of the trigeminal nerve for a three-year period. An alcohol injection of 1% c.c. of 95 per 
cent solution was made, The exact location of the injection was not stated. The pain was 
relieve’ at onee, but within three weeks after the injection changes in the skin and subcu- 
taneous tissue of the cheek were evident. There were areas of moist gangrene of the skin of 
her right upper eyelid above the inner canthus, in her right ala, and in the tip and side of 
the nose and cheek, The anterior wall of the antrum was necrotic. The scar was excised, 
the local tissues were undereut and allowed to retract, and a plastic repair was made by the 
use of composite grafts. 

The author was unable to offer a satisfactory explanation of the trophic ulceration which 
follows either injection or section of the sensory root of the nerve. The cases of Philpott 
included two examples in which the peripheral nerve fibers had been sectioned, and two cases 
in which aleohol injection had been the method of treatment. The author reasons that since 
ulceration may follow either injection or surgery, faulty technique is not to be suspected. 
He does not believe that direct vascular changes can be blamed in view of the rich anastomotic 
connections with the vessels of more remote origin. 

Although the nasolabial junction is frequently a site for cutaneous cancer, no malignant 
changes were reported in the several chronic ulcers which were reviewed by this author. The 
complication of the trophic dermatitis, keratitis, ulceration, and necrosis may occur at any 
time from weeks to months following injury. Relief from the neuralgia has been realized in 
every case in which these changes occurred. The patient should be warned of the possibility, 
though remote, of this serious complication. 


T. J. C. 


Discussion on the Management of Injuries of the Nose and Upper Jaw: The Early Treat- 
ment of Faciomaxillary Injuries. E. G. Collins, Proc. Roy. Soc. Med. 46: 473, July, 
1953. 


Collins relates some experiences in treating gunshot wounds of the face and jaws during 
World War II. In extensive injuries it is well to perform a tracheotomy at once and work 
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out details of management later. Extensive débridement is seldom necessary, since much 
tissue will remain viable because of the splendid blood supply to the face. No fragment that 
has a chance of survival should be removed. Simple cleansing with soap and water plus a mild 
antiseptic may be sufficient. When there is a great loss of skin, no attempt should be made 
to draw the skin edges together under tension. Suturing should be limited to covering the 
bone edges and not extended to carry out a primary suture complete with drainage. Anti- 
biotics (penicillin powder) should be dusted into the wounds. 

At the same session Mr. Pomfret Kilner discussed fractures of the nasal bones. Swell- 
ing may interfere with accurate diagnosis. In simple fractures without comminution, reduc- 
tion is fairly easy, and splinting is seldom necessary. Kilner agrees with Negus in stressing 
the importance of maintaining asepsis and applying a disinfectant to the nasal vestibules. 
He has difficulty in setting cartilaginous fractures and dislocations because of the ‘‘springy 
nature’’ of the cartilage. The septum must be reduced and held in place by various means, 
and if this is impossible, then submucous resection is in order. Injuries to the lacrimal bone 
may result in epiphora. Usually the bone can be reset, but occasionally there must be a 
radical operation, which makes possible the conduction of tears into the nose. Obstructions 
to the nasofrontal duct may cause vacuum sinus headaches. The most critical injury of the 
ethmoid is fracture of the cribriform, with tearing of the dura and loss of fluid. When this 
occurs, the neurosurgeon is called to do a ‘‘fascial graft repair.’’ This is necessary to pro- 
tect the brain from future infection via sinusitis. Major Calvert has advocated this form of 
plastic surgery and has reported statistics demonstrating his satisfactory results. In frac- 
tures through the frontal sinus involving the posterior wall, there is the same contingency, with 
cerebrospinal fluid loss and possible meningitis. The latter may appear months later. The 
value of conserving bone chips is mentioned, since these fragments resist infection well. ‘‘If 
every case of serious frontal sinus injury were handed over to the rhinologist by the neuro- 
surgeon for regular follow-up, the necessity for performing obliteration operations on the 
frontal sinus would disappear.’’ 

Mr. D. 8. Middleton spoke of fractures of the nasal bones, with special reference to the 
zygoma. Direct violence is always the cause, and the bone yields in spite of its ‘‘ buttress 
nature.’’ However, it is more often detached and displaced than fragmented. Since there 
may be involvement of the floor of the orbit, it is important to determine the extent of this 
complication because the globus may be disturbed, giving rise to visual disabilities. Checking 


the vision must be done before and after any operation on this area. 
T. 5. G 








uch 
hat 
uild 
ade 
the 
nti 

ell- 
uc- 
ing 


les. 


ns, 
ne 


ns 


ng 














Editorial 


Ma or General Oscar P. Snyder Inducted as Assistant Surgeon General 
of the Army 


R!i{ADIER General Osear Snyder, well known for the development of the 
B ntal Division of the Army Medical Service Graduate School, of the 


Medical Center, Washington, D. C., where he served from May 10, 1948, to 
Apri! 27, 1953, was inducted as Assistant Surgeon General of the Army and 
Chie’ of the Army Dental Corps on April 12, 1954, and elevated to the rank of 


Major General. General Snyder had been on duty at Walter Reed General 
Hospital from 1927 to 1931 as executive officer, after which he was on duty at 
Fort Thomas, Kentucky, at the United States Military Academy, West Point, 
at Lawson General Hospital, Atlanta, Georgia, where he was Chief of Dental 





_ Major General Silas B. Hayes looks on as Major General Walter D. Love congratulates 
~~ eaaaes Oscar P. Snyder (center) on his elevation in rank. (U. 8S. Army Photo- 
Service, and Melbourne, Australia, where he directed the Dental Service of the 
Southwest Pacifie Theater from April, 1942, to December, 1944. After re- 
turning to the United States he served as Chief of Dental Service, England 
(reneral Hospital, Atlantie City, New Jersey; and from 1945 to 1948 at the 
Fitzsimons General Hospital, Denver, Colorado: He was appointed Brigadier 
treneral, Dental Corps, in 1948 and then served at the Army Medical Center. 
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From 1953 until his return to Washington he was assigned to Brooke Army 
Medical Center, Fort Houston, Texas, where he served as Director of Dental 


Activities. 

General Snyder has received the following decorations and service ribbons: 
Legion of Merit, Mexican Border, World War I with four bronze stars, Army 
of Occupation Germany, Pre-Pearl Harbor, American Theater, Asiatic-Pacifie 
Theater with one bronze star, World War II. The accompanying photograph 
shows Major General Silas B. Hayes, Deputy Surgeon General of the Army, 
looking on as Major General Walter D. Love, Chief of the Army Dental Corps, 
congratulates General Snyder. The event took place at the office of the Surgeon 
General of the Army in Washington, D. C. 

General Snyder is a consulting editor of ORAL SurGeRyY, ORAL MEpiciNE 
AND ORAL PAaTHOoLoGy. We extend our best wishes and hearty congratulations, 


K. H.T. 
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Operative Oral Surgery 


BENIGN SOFT TISSUE TUMORS OF THE ORAL CAVITY 


IrvING SALMAN,* D.D.S., F.A.C.D., anp Irwin LANGEL,** D.D.S., 
New York, N. Y. 


Hi benign soft tissue tumors of the oral cavity are of either connective 
T epithelial tissue in origin. It is fortunate that the majority of these 
tumors are of connective tissue. We know that well over 90 per cent of the 
malignant tumors found in the oral cavity are epithelial in nature. There- 
fore, the probability of a soft tissue fibrous neoplasm, as compared with a 
benign epithelial neoplasm, in the oral cavity, becoming malignant is prac- 
tically nil and certainly would be worthy of a case report. 

In discussing soft tissue tumors of the mouth we first must describe some 
inflammatory conditions, which, by their appearance and location, clinically 
resemble some of the benign tumors. 


Hypertrophied (Hyperplasia) Tissue 

This is not a neoplasm, but an inflammatory process, and often resem- 
bles some of the benign tumors. It is the most prevalent type of tissue growth 
seen in the mouth and forms at the site of chronic irritation. Hypertrophied 
tissue may be seen in various parts of the mouth. However, extensive over- 
growth of tissue is seen most frequently in the upper anterior region. 

This is due to poor occlusion and excessive anterior stress often observed 
in mouths in which a full upper denture functions against the six lower an- 
terior teeth without any posterior replacements in the lower arch. It also is 
observed in mouths in which an absorption of alveolar bone has taken place 
anteriorly due to the patient’s failure to return periodically to his dentist for 
checking and correction of any changes that might have occurred. Absorp- 
tion of the alveolar bone causes a constant riding of the flanges of the denture 
into the muecobuceal fold, resulting in the formation of this overgrowth of 
tissue. 

These lesions are painless and seldom ulcerate. They may be single or 
they may oceur in multiple folds. They have a sessile base. The overlying 


. ‘Assistant professor of oral surgery, New York University College of Dentistry, New 
York, N. Y.; director and attending oral ae oe Beth Israel Hospital, New York, N. Y.; Oral 
Surgeon, Montefiore Hospital, New York, 

** Assistant clinical professor of ay gureery, New York U aiveratey, College of Dentistry, 
New York, N. Y.; oral surgeon, Rockaway Beach Hospital, New York, N. Y. 
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mucous membrane is normal in color. They are rather firm and do not bleed 
easily. It is surprising to see to what extent the lesions will grow and over 
how long a period the dentures are tolerated over them before patients will 
present themselves for diagnosis and treatment. 

In spite of their long duration and the constant irritation these lesions 
receive, we have never seen a case of hypertrophied tissue become malignant. 

Hyperplasia occasionally is seen on the palate due to poor relief of hard 
areas or where vacuum chambers are used. Papillary hyperplasia of the entire 
palate is seen occasionally where, due to absorption of the underlying bone of 
the ridges, there is marked mobility and a movement of the denture laterally. 

Individual papillae between teeth may become hypertrophie due to irri- 
tation from malocclusion, presence of caries, caleareous deposits under the 
gingival margins, ill-fitting restorations, ete. Generalized hypertrophy of the 
papillae, upper and lower jaws, can be seen in vitamin deficiencies such as 
scurvy; in blood dyscrasies (for example, lymphatic and myelogenous leu- 
kemias), and in endocrine disturbances. In the use of Dilantin Sodium for 
central nervous system diseases such as epilepsy, some patients will show a 
reaction to the drug, manifested by gingival hyperplasia consisting of over- 
growth of submucosal fibrous tissue covered by normal or thickened mucosa. 
Differential diagnosis is made by a careful history and clinical and laboratory 
examinations. 


Treatment.—The operative procedure involves the removal of this re- 
dundant tissue at its base, with either scalpel or high-frequency current. The 
height of the buccal suleus can be maintained by proper suturing of the lips 
of the wound to the underlying periosteum or by the use of a modeling com- 
pound stent or gauze dressings, with or without the denture in position, until 
epithelization takes place (Fig. 1). 


Fibrous Polyp 


This so-called tumor is not a true neoplasm, but it does resemble the 
fibroma and papilloma except that it is softer in texture. It is a localized 
fingerlike projection of fibrous tissue and has an overlying mucous membrane, 
which is normal in color. It usually is pedunculated, but at times it may have 
a sessile base. It is most frequently located on the cheek, palate, tongue, and 
lip (Fig. 2). It will not reeur if removed thoroughly. 


Epulis 


The term epulis, meaning ‘‘growth on the gums,’’ is no longer of any 
value. Gingival tumors should be classified according to their clinical and 
histologie characteristics. If epulis is used, it should be qualified by the name 
denoting its pathogenic identification. 


Fibroma 


The fibroma is a common tumor in the mouth. It varies in size, grows 
slowly, and can be found throughout the oral cavity. Clinically, the fibroma 
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Fig. 1—A, Photograph showing ill-fitting denture; B, hyperplasia of mucous membrane 


with numerous folds due to invagination of denture; C, photograph after removal of redundant 
tissue; D, postoperative photograph, twenty-four hours after removal of tissue. . 
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Fig. 2.—Fibrous polyps of the cheek. 
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is firm, covered by smooth mucous membrane, and normal in color. It may be 
pedunculated or it may have a sessile base (lig. 3). It is said that it arises 
from the periosteum in edentulous areas or from the periodontal membrane or 
periosteum when teeth are present. <A fibroma generally does not reeur when 
removed thoroughly. 


Angiofibroma 


This growth clinically lies between the fibroma and the peripheral giant- 
cell tumor. It is more vascular in appearance than the fibroma and is covered 
by smooth epithelium. It is found chiefly on the gingiva, arising from the 
periosteum or periodontal] membrane. It may have either a pedicle or a ses- 
sile base. Bleeding may oceur when it is irritated. Its texture is not as firm 
as the fibroma (Fig. 4). The chief differential picture, histologically, from the 
peripheral giant-cell tumor is the absence of giant cells of foreign body type. 
The angiofibroma may cause spreading of teeth and destruction of underly- 
ing bone. It grows more rapidly than the fibroma and, when removed, may 
have a tendency to recur. Following its removal, it is best to cauterize its base 
with the high-frequency current to prevent recurrence. 


Peripheral Giant-Cell Tumor 


Most men using the term epulis confine it to mean the peripheral giant- 
cell tumor. Here, too, I believe it would be best to qualify it with its proper 
name of identification, such as peripheral giant-cell epulis. 

This tumor is more vascular than the fibroma and angiofibroma. It is 
bluish or purplish red in color. It is softer in texture and has a tendency to 
bleed readily when irritated. It may be lobulated in appearance, and it varies 
in size from that of a pea to larger than a plum (Fig. 5). It is the most fre- 
quent of these benign tumors and is predominately seen in women. It is seen 
in all periods of life, but occurs mostly in the fourth, fifth, and sixth decades, 
When found between the teeth, it will cause separation and often invade and 
destroy the underlying bone. This tumor grows more rapidly than either the 
fibroma or the angiofibroma and may recur even if removal is followed by 
cauterization of its base. Where an attempt at conservation has been made to 
retain the adjacent teeth and recurrence follows, these teeth should be re- 
moved, along with a block of underlying bone below the origin of the growth. 
This should be followed by ecauterization of the new base. Histologically, the 
picture is decidedly vascular and giant cells, which seem to take their origin 
from the vessel spaces, are present. 


Pregnancy Tumors 


The pregnancy tumor resembles the peripheral] giant-cell tumor in color 
and texture (Fig. 6). Hormonal stimulation during pregnancy may cause 
hypertrophy of the gingival papillae, and at times this hypertrophy may de- 
velop into one or more pedunculated tumors. Generally, after parturition, 
the hypertrophy of the papillae will disappear. If the process has developed 
into pedunculated growths, they may recede and reduce in size, but they do 
not completely disappear. 
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Fig. 3.—Fibroma of the gingiva. 





Fig. 4.—Angiofibroma of the upper jaw. 





Peripheral giant-cell tumor of the upper jaw; B, postoperative photograph, one 
year later. 
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If these tumors interfere with the eating of solid foods, or if they bleed 
easily when traumatized, they should be removed during the pregnancy, They 
are best removed by the use of the high-frequency current. 


Fig. 6.—Pregnancy tumor, upper jaw. 


Myxofibroma 


Myxofibromas occasionally may be seen as peripheral tumors, but gen- 
really they are central bone tumors. This type of tumor has a greater tendency 
to recur than the fibroma, and it generally destroys the underlying bone. 
The operation for the removal of this type of growth should be more radical 
in nature than for the removal of a fibroma. 


Case Report 

A 27-year-old housewife was referred for treatment. 

Past History.—No history of childhood diseases was revealed. The patient had been 
married nine years and had three children, the youngest 3 years of age. There was no history 
of any miscarriages. 

Present History.—The patient was conscious of a bulging and growing mass in the 
upper left side of the mouth for about nine months. She did not seek any medical or 
dental services, for fear that this might prove to be a cancer. In the past month she 
noticed that an upper molar tooth was becoming loose and about Sept. 15, 1933, when she 
developed some discomfort in eating, she sought the services of her physician, who referred 
her to her dentist for removal of the tooth. He thought her condition or infection, as he 
called it, was all due to the offending molar. Her dentist removed the upper first molar 
and referred her for diagnosis and treatment. 

The patient had suffered from severe headaches for the past two years and had lost 
fifteen pounds in weight in the past two months, 

Clinical Examination.—A cauliflower growth extended from the upper left first pre- 
molar to the left third molar, with marked bulging on the palatal and buccal] surfaces (Fig. 
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Fig. 7 \ cauliflower growth extending from the upper left first premolar to the left third 
molar, with marked bulging on the palatal and buccal surfaces. 
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Fig. 8.—Intraoral film and occlusal view showing marked destruction of bone in premolar and 
molar area with radiating spicules of bone within the soft tissue mass. 








Fig. 9.—Posteroanterior plate showing the growth extending into the left maxillary sinus, 


A. 


B. 


Fig. 10.—A, Growth after its removal; B, postoperative photograph. 
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7). is growth extended downward, as if growing down from the maxillary sinus. The 
upper ‘eft third molar in position (the second molar was removed by her dentist) showed 
mark mobility. There was no pain or bleeding. No adenopathy was present. 
vdiographic Examination.—Intraoral and occlusal films showed marked destruction 
in premolar and molar area with radiating spicules of bone within the soft tissue 
There appeared to be an extension of the growth into the maxillary sinus (Fig. 8). 
he posteroanterior plate showed the growth extending into the left maxillary sinus as if 
d the floor upward, filling one-half of the sinus (Fig. 9). 
Clinical Diagnosis.—Fibroma or osteofibroma. 
Biopsy Report.—Sept. 27, 1933. Myxcfibroma. 
Operative Note.—Oct. 6, 1933. Under local anesthesia, complete removal of the growth 
was accomplished. This was a thick, fibrous mass extending into the antrum, the size being 
about that of a small apple (Fig. 10, 4). There was very little bleeding. The growth was 
at cireumseribed. The upper left third molar was removed. A dressing was inserted. 
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Postoperative Note.—The dressing was changed daily for ten days, and on Nov. 6, 1933, 
itient was discharged, with orders to report in six weeks for further observation. 

On Jan. 8, 1934, the tissues appeared normal (Fig. 10, B) and the roentgenograms were 
She was completely relieved of headaches and had gained ten pounds in weight. 
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Lipoma 






This tumor is rather rare in the oral cavity. It can be found wherever 
adipose tissue is present normally, as in the cheeks, in the region of the corpus 
adiposum bueeal. Lypomas are generally movable masse. They may be lob- 
ulated and, when not too deeply imbedded beneath the surface, will show 
The lipomas will not recur if completely removed. 









through yellowish in eolor. 





Mixed Tumor 






These tumors may be found in any of the salivary glands, but most fre- 
quently in the parotid gland. In the oral cavity they may occur where mucous 
gland tissue is present. They are seen most frequently on the hard and soft 
palates, occasionally in the cheek, and more rarely in the lips. They vary in 
size and grow slowly. On the palate they are located off the midline and ap- 
pear as a distinet nonfluctuant, noninflammatory swelling. The overlying 
epithelium is normal in color and appearance. They may be encapsulated, 
but more often are not. If not, they spread, infiltrating the adjacent tissues. 
These mixed tumors in the mouth are usually benign in nature. Unless com- 
pletely removed, they will recur because of their infiltrating characteristics. 
Excision should be wide and thorough. Where these growths are encapsulated 
the overlying mucous membrane ean be split and preserved; otherwise wide 
excision, including the overlying mucous membrane, should be made, with 
either the knife or high frequency current. The wound then can be packed 
with Vaseline gauze and permitted to granulate in from its base. 

The difficulty in diagnosis of mixed tumors of the salivary tissue lies 
in the possibility that these tumors may be benign in one area and malignant 
in another area. Biopsies of these growths are not definitive, as the cells 
from the region from which the biopsy was taken may not have the same char- 
acteristics as cells found in another part of the same growth. 
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Case Report 
On March 29, 1946, a man, 45 years of age, was referred for diagnosis and treatment of 
a growth on the palate. 


A. 


B. 
Fig. 11.—A, Photograph showing growth on palate; B, photograph of growth after its removal. 


Fig. 12.—Postoperative photograph showing wound healed. 





locé 
the 
did 
app 
blo 


the 
ser! 


nin 


BENIGN SOFT TISSUE TUMORS OF ORAL CAVITY 583 


Present History.—The growth extended from the upper right first premolar to the soft 
rom a few millimeters off the gingival margin to the midline. This growth had a 
sessile »ase and was rather firm to the touch. There was no pain, and duration, according to 
the patent, was about thirty years (Fig. 11, 4). 
Fadiographic Examination.—Posteroanterior plate and intraoral films were negative. 


palate 


C'\inical Diagnosis.—Mixed tumor. 
jril 12, 1946.—An encapsulated growth from right hard palate was removed under 
local ‘sthesia (Fig. 11, B). Bone was destroyed about 2 mm. by 2 mm. in the center of 
the ri )t palate opposite the molar area. The schneiderian membrane could be seen, but 
did n appear to be penetrated. The edges of the lips of the thin mucous membrane were 
appro» mated and sutured. It was questionable whether this membrane would have enough 
blood <upply to live. The specimen was sent for microscopic examination. 
pril 15, 1946.—The wound was healing nicely; the patient felt very little pain; 
there was some sloughing at anterior margins of the wound. Penicillin tablets were in- 
serted. and the opening was covered with gauze dressing. 
.pril 17, 1946.—There was no extension of sloughing area, Granulation was begin- 
set in. 
April 26, 1946.—The wound was granulating. 
May 7, 1946.—The wound was granulating. 
June 12, 1946.—The wound was completely healed; the patient was dismissed. 
Microscopic Report.—Mixed tumor of salivary gland (C. G. Darlington, M.D.). 
Feb. 21, 1947.—The wound was healed, and the patient was wearing a partial denture. 


The patient was dismissed (Fig. 12). 


Adenoma 


Adenoma resembles the mixed tumor of the salivary type. It is found on 
the hard and soft palates and off the midline. This tumor does not occur as 
frequently as the mixed tumor. The color is ordinarily bluer or purplish due 
to the smal] blue or purple basal type cells. It usually is well enecapsuated 
and, therefore, comparatively easier to enucleate. 


Case Report 


Present History.—On April 8, 1937, a 31-year-old woman presented at the New York 
University College of Dentistry, complaining of a swelling on the palate for the past few 
months, 

Clinical Examination.—Examination revealed a painless, well-circumscribed growth 
about the size of a hazel nut, on the right hard palate, extending from the first premolar 
to the first molar region. The overlying mucous membrane was smooth. It was bluish red 
in color and had a sessile base (Fig. 13). 

Clinical Diagnosis.—Adenoma. 

Operative Note.—Under local anesthesia, an incision was made 0.25 em. away, cir- 
cumseribing the entire growth. This mass was removed en toto. The wound was packed 
to control bleeding. 

Microscopic Examination.—The section studied showed a strip of epiderm and a 
nodule beneath it. A zone of acellular collagen separated the two. The nodule was well 
defined, separated from the surrounding tissue by a condensation of connective tissue. In 
this capsule there were remnants of an acinar duct system resembling salivary gland. The 
nodule itself, in several fields, was made up of acinar-like spaces, Even serving ducts could 
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be made out. For the most part, its acinar structure had been distorted, Lining cells and 
elaborated secretions were spilling over into adjacent acini. The cells were pale, with 
round regular nuclei. 

Diagnosis.—Adenoma of aberrant salivary gland. 

The dressing was changed several times within the next week, and the wound gran 
ulated in from the base and was completely epithelized within three weeks. 


Fig. 13.—Growth on right side of palate. Microscopic report: adenoma. 


Hemangioma 


These tumors of the oral cavity may be single or multiple. They are due 
to proliferation and dilation of capillaries and smaller veins, or they may con- 
sist of spaces filled with blood. They are generally congenital, but may arise 
from trauma. These vascular tumors may be found on the lip, cheeks, tongue, 
floor of the mouth, buccal mucosa, and practically any part of the oral cavity. 
They vary in size and are bluish red, soft, and painless. The cavernous type 
is usually uneven or nodular in nature and can be emptied or may flatten out 
on pressure, only to refill when pressure is released. 

The localized and smaller vaseular tumors of the oral cavity can be 
treated successfully by injecting the tumor with sclerosing solution. Scleros- 
ing solution in hemangiomas destroys the epithelial lining of these spaces and 
so causes obliteration of the space by formation of fibrous tissue in the area. 
In a vessel, the solution causes thrombosis with secondary sclerosis, atrophy, 
and absorption of the vessel. To be effective, it does not have to come in con- 
tact with the vessel lining. 

Case Report ' 

On Oct. 5, 1941, a man, aged 42, presented himself at the oral surgery clinic, New 
York University College of Dentistry, for removal of teeth. 

Clinical Examination.—Examination revealed a bluish raised mass on the inner sur- 


face of the left cheek, about 1 em. from the corner of the mouth. It measured about 1.5 
em, in diameter. The surface was rather lobulated, The base was sessile (Fig. 14, 4). 





B. 


Fig. 15.—Pedunculated growth on palate. Microscopic report: papilloma. 
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The patient claimed this growth had been present as long as he could remember. It never 
bothered him. He was advised to have this treated, especially in view of the anticipaied 
removal of teeth and replacement with artificial dentures. 

Oct. 5, 1941.—One-half cubic centimeter of sodium psylliate was injected into 
mass after the growth had been penetrated with a needle attached to a syringe, and som 
blood aspirated. 

Oct. 12, 1941.—The color of the lesion changed to pale blue, and appeared to 
reduced about one-half in size. The patient claimed he had no discomfort following ¢! 
treatment. The same procedure was repeated, and again 0.5 ¢.c. sodium psylliate was in- 


jected. 
Oct. 19, 1941.—The color of the area was almost that of normal mucous membrane; + 
lesion had practically disappeared. There was a slight indurated feel to the tissue in thi 
area. 
Nov. 2, 1941.—The lesion had completely disappeared. The mucous membrane was 


normal in color and character (Fig. 14, B). 
Papilloma 


This is an epithelial outgrowth, benign in nature. It usually is seen on the 
cheeks, palate, and tongue. This tumor may be pedunculated or it may have 
a sessile base. It is covered by mucous membrane, papillary in nature and 
normal in color (Fig. 15). It is painless, does not bleed, and is firmer in char- 
acter than the polyp. 

It is even more essential to avoid any irritation to this type of growth than 
to the fibrous type. Constant irritation to epithelial type tissues may change 
the character of the cells. Papillomas with hornified surfaces may have malig- 
nant changes. 

This tumor will not recur if thoroughly removed. 


Summary 


Many of these soft tissue tumors do resemble each other. A clinical dif- 
ferential description for recognition has been presented. A true diagnosis can 
be made only from a microscopic examination of the tissue after removal. 


(This is the first of a series of six articles, which will be continued in forth- 
coming issues of the Journal. References for the entire series will appear at the 
end of the sixth article.) 





METASTATIC CARCINOMA IN THE MANDIBLE 
Paut E. Jurcens, D.D.S., MINNEAPOLIS, MINN. 


T IS article was prepared to show the many complexities involved in oral 
agnosis, and the interesting aspect of a metastatic lesion from the lung 
to the mandible. 


Case Report 


Complaint and History of Present Illness.—On Sept. 17, 1952, L.C.J., a 
59-year-old man, an iron miner by trade, came to the University of Minnesota 
Dental School, Department of Oral Surgery, on the recommendation of his 
dentist. He complained of pain in his lower left jaw and numbness in the 
lower left lip. 

About one month before, he had noticed a small tumor ‘‘like a blister of 
the gum’’ protruding into his mouth from his left cheek. This was accompanied 
by a burning sensation, which gradually increased to pain in the lower left jaw. 
Numbness of the lower left lip was present. The pain came on at various times of 
the day and night, radiating from the lower jaw up the left temporal region and 
down the left side of his throat. He could not make any definite statement 
on the growth of the tumor, but he thought that it had increased in size. By 
means of his pocket knife, he repeatedly cut down his vuleanite denture to 
relieve sore spots. On Sept. 15, 1952, the pain was too severe to permit sleep. 


Past History.—The patient’s health had not been too good throughout his 
life. Stomach trouble had bothered him for as long as he could remember. 
Amphojel was used to relieve this discomfort. -A chronic cough had been present 
for thirty-five years. The patient smoked more than two packs of cigarettes 
per day. He had no tuberculosis or exposure to tubereulosis. His childhood 
diseases were measles and mumps. Two years previously, roentgenograms of his 
chest were ‘‘elear.’’ In 1951, polyps were removed from his nose at a Duluth, 
Minnesota, elinie. The patient also has had hay fever and asthma. Complete 
dentures had been worn for fifteen years. 


Family History—The family history was noncontributory. 
Examination.—No external facial swelling was present. The lips, tongue, 
palate, and buceal parieties were normal. Tonsils were present. Trismus was 
absent. The patient was completely edentulous, and was wearing upper and 
lower vuleanite dentures. Bimanual palpation did not reveal any node in- 
volvement in the submandibular, auricular, and neck areas. 
587 
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Anterior to the left ascending ramus on the alveolar process was a slighitly 
swollen area about 2.5 em. long and 1 em. wide. Palpation revealed a soft area 
with fluctuation on pressure. A destruction of the lingual cortical plate of bone 


Fig. 1. 


Fig. 2. 


in this area was evident on palpation. No drainage or fistulas were evident. 
The patient did reasonably well in distinguishing sharp and dull sensation in 
his lower left lip and mental area. 


Lateral, posteroanterior, and dental films revealed a unilocular, oval, radio- 
lucent area, apparently not well circumscribed. The size was again approxi- 
mately 2.5 em. by 1 em. (Figs. 1, 2, and 3). 
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n that day (Sept. 17, 1952) a biopsy of the area was made. Difficulty was 
experienced in this operation, as the area collapsed upon the first incision. No 
fluid exudate was noted. Small fragments of tissue were secured for study. 
Three sutures were placed, and the patient was instructed to return to this 
clinic on Sept. 22, 1952. During the biopsy, absence of the lingual plate in the 
area as proved by probing and palpation. 

impressions of the lesion at that time were: (1) ameloblastoma; (2) sar- 
(3) metastatic carcinoma; (4) eyst; (5) central giant-cell tumor. 


Fig. 3. 


The biopsy specimen secured brought forth different diagnoses from 
four different pathologists. These included ameloblastoma, metastatic carcinoma, 
and a nonspecifie true neoplasm. 

The section revealed a normal, stratified, squamous epithelium covered by 
a thin layer of keratin. The underlying connective tissue contained an in- 
creased number of collagenous fibers, with scattered “small” vessels and lym- 
phoeytes. Portions of the biopsy specimen showed nonspecific hyperchromatic 
cells. A few giant cells and a small piece of bone were present in one section 
(Fig. 4). 
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n the same day (Sept. 17, 1952) the patient was given a physical examina- 
the University of Minnesota Hospital. 

rom the time the patient was sent to the hospital on Sept. 17, 1952, 
\et. 29, 1952, the Oral Surgery Department was neither informed of the 

ion of the patient nor consulted for any opinions. 

tadiographs taken at the hospital revealed the mandibular lesion and a 

of the transverse process of the third lumbar vertebra, which was thought 


tion 


unt! 


cont 
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to be a likely metastasis. 
he lung showed atelectasis of the right middle and lower lobes, with con- 
side: able infiltration of the parenchyma. There was a large, irregular mass 


around the hilum. The heart was displaced to the right, and the right diaphram 
was elevated. On the left side, a number of small nodules suggested malignancy 
in the lung (Fig. 5). 

Treatment and Course.—On Oct: 9, 1952, the patient submitted to bron- 
choscopy, biopsy, and bronchial washing. The left side of lung was within 
normal limits. The right upper lobe had no specific abnormalities. The right 
bronchus had a granular thickening of the mucosa on its medial wall just 
above the take-off of the right lower lobe bronchus and proximal to the middle 
lobe bronehus. . The middle lobe was patent. Difficulty was encountered in 
examining the right Jower lobe bronchus, but no pathology was found. 

Biopsy revealed tissue similar to that taken from the mouth. Conclusion: 
(1) chronie inflammation of the bronchus; (2) undifferentiated carcinoma; (3) 
bronchial washing negative for tumor cells. 

On Oet. 17, 1952, a punch biopsy of the mandibular area was made. Con- 
clusion: biopsy again inadequate; same tissue as seen previously. 

By Oct. 29, 1952, the patient had lost his appetite, couldn’t sleep because 
of pain in his throat, had pain in epigastrium on eating, and in the lung on 
coughing. A hard, movable cervical node was noted on the left. 

On Nov. 3, 1952, members of the general surgery staff made a longitudinal 
incision over the site of the ‘‘eyst.’’ The area was rongeured out, and pieces of 
bone and soft tissue were sent to the pathology laboratory. The area was packed 
and left open. In addition, it was noted during the operation that the left 
mandible was fractured (Figs. 6 and 7). 

The biopsy material obtained was now diagnosed as undifferentiated car- 


mai 


cinoma of the mandible. 

On Nov. 10, 1952, the Oral Surgery Department was consulted for treat- 
ment of the fracture. The patient had been in extreme discomfort due to 
mobility at the fracture site. 

It was decided at tumor conference that the treatment to be used would be 
deep radiation therapy and that a Roger-Anderson appliance should be used to 
immobilize the fracture. 

Radiation therapy of the mandible and lumbar region was begun Nov. 17, 
1952. 

On Nov. 19, 1952, the fracture was stabilized with Roger-Anderson fixation, 
under general anesthesia. Postoperative radiographs revealed good apposition. 
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mn Nov. 20, 1952, the patient was very comfortable in the mandibular area. 
The ~eparation of bony fragments resulted from manipulation of fragments dur- 
ing :idiation therapy (Fig. 8). 


Fig. 8. 


Radiation treatment was completed on Nov. 28, 1952. The total number 


of treatments over the twelve-day period was nine mandibular and six lumbar. 
On Dee. 2, 1952, the patient was discharged and asked to return in three 
to four weeks. 
In January the department was informed that the patient had died. Ap- 
parently, neeropsy was not done and an inquiry as to the cireumstances of his 
death was unanswered. 











CAUSALGIA IN DENTISTRY: AN ABANDONED PAIN SYNDROME 
ARTHUR ELFENBAUM, B.A., D.D.S.,* Cuicaco, ILL. 


HIS presentation is an effort on the part of a dental clinician to render aid, 

or perhaps consolation, to those patients who suffer from a peculiar nagging, 
persistent, postextraction pain, which in many cases has been mistreated or 
treated with poor results by both dentists and physicians. Practitioners who 
do not have the time or the inclination to consider the seemingly unreal symp- 
toms of these patients have abandoned them. In despair the -sufferers resort 
to proprietary medicines, ‘‘backyard fence’’ advice, or religious cults, and even- 
tually they drift into the clinies of dental schools and hospitals, where, it must 
be said (and without a suspicion of disrespect), they are subjected to various 
empirical therapies. Let it not be assumed that this essay will conclude with a 
practical solution to the problem. It merely reports the conception of a project 
with the hope that it will not culminate in an abortion or a stillbirth. 

I did not become fully aware of the plight of these people until, for some 
unknown reason, three patients with exactly the same pain syndrome were ad- 
mitted to the clinie within a few days. As time went by, more eases fitting into 
the same pattern were discovered in the otolaryngology, neurology, and psychi- 
atry departments, as well as in the dental clinic. To date my own files con- 
tain some thirty cases. All the patients complain of a peculiar pain pattern 
in a definite edentulous spot, where a difficult dental extraction has been per- 
formed. They tell of the dentist having had an unusual amount of trouble, of 
lengthy operations, fractured roots that had to be dug out or drilled out, and 
bone that was hammered or chiseled. Their own apprehension and agonizing 
experience and, of course, mistrust of the dentist’s ability are also part of the 
history. In all cases the patients agree in stating that their symptoms were 
not noticed until two or three weeks after the surgery was performed. When 
the patient or examiner palpates the spot, the patient experiences a sharp pain, 
which lasts for a second or two and is conducted over the distribution of the 
fifth nerve in one or more of its branches. Even when the finger approaches the 
spot to palpate it, the tension sometimes seen on the patient’s face expresses 
the fear of an impending disaster. When the sharp pain subsides, the patient 
still is unable to relax because of a dull, continuous, nagging distress, which 
keeps him on edge for some time. The contact of food in mastication does not 
pull the trigger, nor is the patient awakened by a painful episode during sleep, 


‘ *Associate Professor and Chief Examiner in the College of Dentistry, and Chief of Staff 
in the Dental Clinic of the Research and Educational Hospitals, University of Illinois, Chicago. 
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altho gh he is aware of some disturbance. When he begins to move about after 
arisi: ¢ from sleep, or in yawning or talking, the pain sensation is aroused again. 
Alco’ olie drinks seem to aggravate the condition. The pain apparently ebbs and 
flows from the conscious to the unconscious level. Some of the patients speak 
sensitive spot having a feeling of ‘‘pins and needles,’’ and in a few cases 


or 1 

the -<in of the lip and face over the intraoral sensitive area is hyperalgesic, 
and 1 some eases seems to show trophie changes. There are no contralateral 
signs or symptoms. All patients admit that the syndrome becomes intensified 
und: emotional stress. During the recitation of the symptoms some patients 
beeo'ue emotional, and the sharp pain is initiated. Occasionally, it is induced 
whe: the examiner purposely directs the conversation to some injustice at the 


paticnt’s place of employment or to some disharmony in the family, or when 
the examiner describes it to someone within the patient’s hearing. 

Coneerning the treatments given for the complaints, the patients tell of 
further surgical manipulation, dressing down sharp edges or protuberances of 
bone, eurettement of sockets, removal of loose spicules, extraction of residual 
roots, and the application of obtundents or counterirritants. Then follow the 
patients’ stories of revisits to the dentist, consultations with other dentists, and 
referrals to physicians (including neurologists) for treatment of a possible nerv- 
out disorder. Assuming that the sinus is involved, rhinologists have performed 
a Caldwell-Lue operation when the maxillary molar area is concerned. Some 
patients have submitted to procaine or aleohol injections and to nerve resection, 
without benefit. Impatient practitioners have actually insulted a number of 
patients, or dismissed them summarily from their offices. And the patients 
flounder about amid the flotsam and jetsam of incurable cases. 

Reflecting on the subject, I recall that during the many years I spent in 
private practice and in the diagnostic clinie of the dental school and hospital I 
met the syndrome on a number of occasions, but, to be frank, gave it little 
attention. Further discussion with medical and dental practitioners revealed 
that, inasmuch as there was no visible organic or functional basis for the com- 
plaint, a diagnosis of psychalgia or atypical neuralgia had been made in many 
eases. Often patients had been dismissed with the advice to try and ignore the 
pain. Eventually these experiences recalled. the story of Silas Weir Mitchell 
(1829-1914) ,"»? who had introduced the word causalgia to deseribe the pain 
which many of the American Civil War soldiers suffered at the stump end fol- 
lowing limb amputations. Mitchell combined two Greek words, kausos meaning 
‘“‘burning,’’ and algos, meaning ‘‘pain.’’ In many instances the pain was so 
severe that the morale of the patient was broken down completely. The skin 
over the stump developed an erythromelalgia, becoming hot, burning, red, shiny, 
and hyperalgesic. Re-amputations to remove the painful section often failed. 
Similar experiences were noted during both world wars.’ The exact nature of 
causalgia is still doubtful. Some, including Livingston,’ accept the concept 
that the neurons which normally carry impulses into the intracranial internun- 
cial pool re-exeite one another and forget to discontinue their stimulation until 
a whirlpool is created; the efferent distribution becomes confused and by-passed 
into aeeessory pathways. Gerard® suggests that the pain leaks around any 
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surgical block in its path, and that a pulsating pool is created by a hyper- 
synchronization which locks together an abnormally large number of neurons; 
the pool ‘‘could then be maintained by impulses which are different from and 
feebler than those needed to initiate it, could discharge excessive and abnormally 
patterned volleys to the higher centers.’’ In addition, sensations may be de- 
toured along the sensory fibers of the arteries, thus extending the dolorogeniec 
area. <A vicious circle thus is created, and the somatic manifestation is a causal- 
gic state. The trigger point may be removed, and the nerve pathways anes- 
thetized or resected, but ‘‘the organic memory”’ is not destroyed. The clinical 
end result is that the patient, in recounting his symptoms, is often doubted and 
may even be accused of malingering. 

In major causalgias it is possible that neuromas of the large nerves are 
factors contributing to the pain syndrome. They can be readily dissected out, 
buried into a hole cut in the large bone, or eliminated by re-amputations at a 
higher level. In dentistry, however, neuromas are not visible in causalgic states, 
and radical resection of jawbone is not practical. Roentgenograms of the area 
around the trigger are negative, and nothing is learned from a biopsy. It is 
conceivable that the cause of the pain is due to a ‘‘squeezing and pinching of 
a nerve caught in the cicatrix,’”’ a possibility which correlates with the observa- 
tion that the pain is not evidenced immediately following the traumatization. 
The interval between the: surgery and the initiation of the causalgia may be 
sufficient to allow for healing of the cortical bone, enough to exert pressure on 
the injured nerve tissues and excite the continuous afferent stimulation that 
begins the creation of the vicious circle. 

To date the word causalgia is not listed in the Index to Dental Periodical 
Literature, nor have I been able to find it in the index of any dental textbook, 
except in Thoma’s Oral Pathology,® which refers to two articles by Bingham’ 
and Behrman,” both physicians. Bingham quotes two cases of causalgia of the 
face following head injuries by bullet wounds, but neither case involved teeth 
or alveolar bone. It is interesting to note that both patients were relieved 
from their causalgic pain by sympathectomy, although the author doubts the 
effectiveness of the surgery. Behrman, in his discussion of facial neuralgia, 
also doubts the benefits of nerve resection as a treatment for causalgia. He 
adds that he has encountered ten cases of dental causalgia, that it oceurs only 
following the extraction of a molar, and that the condition is rare. I have 
identified about thirty cases, and have known the ecausalgie pain to oceur after 
the extraction of maxillary anterior teeth (especially the cuspid) and the man- 
dibular premolars, as well as the maxillary first molars. The architecture of 
the first molar area is critical, making it necessary to use special care in the 
extraction of the tooth. The roots are often spread and the reinforced zygomatic 
pillar™’ is built like a buttress, helping to guide trajectory forces to the skull. 
Hence, when trauma in the area is excessive, the damage is severe and lasting. 
The thirty patients mentioned in this essay ranged in age from 36 to 74. Sex 
and race do not appear to be factors. All the patients appear on edge. They 
give the impression that the causalgie pain has affected their disposition, but, 
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ich as all of them relax somewhat when the examiner is willing to lend 
athetie ear to their stories and intersperse an occasional word of cheer 
icouragement, it becomes obvious that they all have essentially a similar 
ality make-up. They appear to be predominantly somatotonic, but not 
sucecssfully adapted.12* They are ambitious, vigorous people, with a tendency 
to drive themselves while driving others. Except for the fact that the patients 
ered in this presentation show evidence of being insecure and frustrated, 
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a Sy} 
and 


pers 
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they might have been successful executives, or leaders in a campaign for social 
just Incidents of minor injustices at home, among relatives, at the factory, 
or even on the television screen arouse their temper—always did—and now 
precipitate the causalgia. Their impatience and irascibility may be among the 
reasons for their being ealled crabs and psychopaths by the dentists and physi- 


cians who have dismissed them. Medical records of some of the patients show 
them to be addicts to polysurgery. The psychiatrist has mentioned obsession 
neurosis, guilt complex, and masochism, all of which is interesting from an 
academic point of view, but of little practical value to the dentist to whom the 
patient has been referred for roentgenography, diagnosis, and treatment. Con- 
struction of a prosthesis to protect the painful area from traumatic insult has 
been tried, but has not proved effective. 

In interviewing those who complain of dental causalgia, it has been found 
heneficial to begin with an evaluation of the patient in his totality, including 
his physieal, psychological, domestic, social, economic, and occupational status. 
While the procedure is recommended in all diagnoses in the dental office, it is 
especially invaluable in causalgia, because the problem involves a complex per- 
sonality as well as a complex pain syndrome. The patient who has the pain 
is to be considered as much as the pain which the patient has. A dentist with 
the abi’*ty to establish a warm rapport with the patient can elicit a complete 
enough anamnesis to appraise his personality. The patient who is groping for 
a therapeutie eruteh or psychic anchor will tend to take advantage of a kindly 
doctor who may find himself the ‘‘wailing wall’’ of a maudlin misfit. Properly 
prompted, the recitation ean be controlled to fit into the program of a well- 
conducted office without the expenditure of too much time. Consultation with 
other members of the family or with the family physician may be in order. Un- 
fortunately, the causalgie patient rarely is able to name a family physician, be- 
cause lack of confidence has prevented him from submitting himself for treat- 
ment long enough for a doctor to know him. Additional diagnostic aids may 
well include information concerning the cardiovascular, respiratory, gastroin- 
testinal, genitourinary, and nervous systems, and the concomitant laboratory 
tests. A complete set of intraoral, and possibly some extraoral, roentgenograms 
should establish a differential diagnosis of pathology related to residual infee- 
tion, roots, dolorogenie bony protuberances, adjacent periodontal disease or 
odontogenic disturbance, knife-edge ridges, enostosis, exostosis, osteomas, osteo- 
necrosis, osteomyelitis, malignancies, foreign bodies, and the many radiolu- 
eencies which are associated with painful bone disease. A careful clinical sur- 
vey must differentiate causalgia from the pain associated with tie douloureux, 
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acute osteitis preceding cellulitis, advanced carcinoma, dry socket, food impac- 
tion, traumatogenie occlusion, ill-fitting dentures, or referred pain. Causalvia 
is to be differentiated also from the burning pain of a generalized stomatodynia, 
The hyperalgesia of the skin should not be confused with the paresthesia ‘ol- 
lowing an injury to the mandibular nerve during surgery in the area. Pa- 
tients with dental causalgia do not manifest the extra-oral trigger zone, «he 
paroxysmal agony, the tic, the intermittent episodes, or the fears of the vic- 
tims of tic douloureux. I suggest with exceeding wariness that some of the 
reported cases of this major type of fifth nerve neuralgia, as well as a number 
of so-called atypical neuralgias, really should be classified as dental causalvia. 


In the treatment of intraoral causalgia, many types of therapy have been 
used. They include diagnostic and therapeutic injections of procaine, alcohol 
nerve blocking, and exploration followed by curettement of irregular bone 
surfaces and the application of phenol to bleeding foramina. In the exploratory 
procedure, submucosal sear tissue has been loosened up and sutures have been 
placed with enough slack to avoid pressure on nerve tissue. Nerve resection in 
the retrogasserian and cervical regions has proved effective in spite of the re- 
ported failures in some cases. However, the disturbing factor is the return of 
patients who have submitted to one or more of these treatments, still complain- 
ing of the same gnawing pain, and whose morbid personalities disturb them- 
selves and all about them. One sometimes gains the impression—and some pa- 
tients have confirmed it—that it is not the pain-suffering that upsets them as 
much as it is the almost constant annoyance that interferes with their efficiency 
and delays their precisely prepared plans. It cramps their aggressiveness, blunts 
their assertiveness, and negates their positiveness. The skeptic may ask whether 
those who manifest the predominantly viscerotonic or cerebrotonic tempera- 
ments are affected similarly by intraoral causalgia. The former are reputed to 
love comfort. Are they made uncomfortable by causalgia? Does causalgia 
make the cerebrotonic more tense than his proportionately large exposed surface 
is supposed to render him? The only answer available at present is that, from 
the patients interviewed, I gained the impression that there were none who 
showed predominating viscerotonia or cerebrotonia. Conversely, the question 
may be asked: why are not more of the mesomorphs afflicted with causalgia? 
It is possible that Behrman’’ has the answer when he says that the manifesta- 
tion of causalgia in one patient and not in another ‘‘is not due to any peculi- 
arity in the nature of the lesion but to an abnormality in the nerves of individ- 
ual patients.’’ 

Like advising one to lock the barn door after the horse has been stolen, 
it might appear redundant to say that the best treatment for causalgia is pre- 
vention. Before exodontia is attempted, a thorough study of the structures sur- 
rounding and supporting the tooth should be made clinically and roentgeno- 
graphically. If the roots are large, hypercementosed, ankylosed, or unusually 
curved; if the periodontal membrane space appears to be almost obliterated; 
if the density of the alveolar lamina dura casts a heavily radiopaque image; 
if the bone trabeculations are small and suggest a high degree of calcification; 
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ny other condition exists to justify the presumption that the extraction 
will ec diffieult, the operator should employ those techniques which will reduce 
hone ‘rauma to a minimum. If the mesomorphie physique, facies, conversation, 
ition, medical history, and attitudes of the patient tend to place him in 
matotonie class, the dentist must be overprecautious, especially if the 
t’s temperament seems to be rooted in ‘‘hysterical soil.’’ Excessive rock- 
teeth must be avoided, bone must not be crushed, elevators should not 
be vcd like erowbars, and, above all, nothing must be done to make the patient 
app chensive that the dentist is inefficient and is having a hard time. It may 


or | 


occ 
the 
pat 
ing 


be \ se to resort to flap operation or separation of the roots. The toilet of the 
surcerized area following the exodontia should be clean and complete. Pre- 
and postmediecation or physiotherapy may be in order. Psychotherapy may 
condition the patient preoperatively by giving him assurance, and postopera- 
tively by regaining and retaining his confidence. Should the causalgie syn- 
drome develop, the dentist ean accomplish much psychotherapeutically by teach- 
ing the patient how to help himself. Perhaps the patient can be convinced 
that his pain is not the only, or the most important, disturbing factor in his 


life; other people with similar pain do not show their suffering as much. The 
patient probably has agreed that the pain is precipitated or intensified under 
emotional stress; then, he should learn to avoid aggravation, worry, and dis- 
couragement, to walk away from situations which upset him, to have a little 
less concern for the other fellow’s welfare for a while, and to learn a few things 
from Pollyanna. The dental office is not a place for sermons? Sermons of 
this type, which deal with improvement of the patient’s health and take no 
more than a few minutes to deliver, are more appropriate than some of the 
conversations held in dental offices. In a personal interview, Bucy” intimated 
that in many medical eases cures are occasionally spontaneous, and that the 
doctor who happened to be administering a therapy at the time may claim 
eredit for the eure and may even report it as such in the literature. One is 
justified in using any measure that will nullify the overexcitation of the nerve 
tissue included in the cicatricial bone, or perhaps in the mucosal scars, and 
pacify the internuncial pool to prevent the spraying of uncontrolled stimulation 
over all the indirectly related nerves in the region. The hypnodontists may 
even claim that their recently acquired art could be effective in causalgia.. In 
short, we return to the axiom that in the treatment of a dis-ease it is essential 
to consider the patient who has it. 


Summary 

1. There is a postextraction pain syndrome in dentistry which should be 
recognized, and for which the classification of causalgia is justified. 

2. There are more patients who are victims of causalgia than heretofore 
has been assumed. 

3. Causalgia in dentistry has been confused with other neuralgias. 

4. The word causalgia deserves a place in dental nomenclature. 

5. Prevention is the surest treatment for causalgia. 
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6. The patient who has a tooth to be extracted should be given at leasi as 


much attention as the tooth which he has. 


7. This is a preliminary study. All sources have not been consulted as yet, 


Consultation should be had with dentists and physicians who have had expe- 
rience with oral causalgia. Reports, suggestions, and criticisms will be welcome. 


Ore wo 
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IN’ ECTION OF BONE SECONDARY TO TREATMENT OF FRACTURE 
OF THE MANDIBLE BY MEANS OF SKELETAL FIXATION 


Report of Case 
Ricuarp J. Burcu,* CoLoneL, USAF (DC) 


isSTORY.—In August, 1951, a 29-year-old airman suffered a simple fracture 
H if the right body of the mandible in the molar area. He was admitted to a 
hospital and, one week after injury, Roger-Anderson pins were inserted under 
general anesthesia. Two days postoperatively the appliance slipped and loosened 
the pins. They were repositioned under general anesthesia. However, within 
three weeks they were loosened again. The pins were removed and the patient 
was referred to the dental service, where continuous loop wiring was applied 
to the teeth, with intermaxillary elastic traction. Immobilization was continued 
for three weeks, after which the patient was discharged. 

The patient had no further difficulty until March, 1952, at which time he 
suffered severe swelling of his right jaw. He was hospitalized, an external in- 
cision and drainage procedure was performed, and he was discharged after 
twelve days. One month later the same condition recurred and he was sent to 
a hospital where, on April 16, an operation was performed for chronic osteomy- 
elitis. This was an external approach under general anesthesia to the inferior 
border of the right body of the mandible. He was discharged May 10, with the 
area well healed. 

During the months of June and July, 1952, all the remaining teeth were 
extracted because of periodontoclasia. In August his right jaw again swelled, 
but this time in the area of the angle. Hot packs were prescribed and the swel- 
ling resolved in about one week. In September, 1952, there was a subsequent 
exacerbation and an external incision and drainage procedure was performed. 
After eight days the swelling recurred. He was transferred to this hospital 
on Noy. 1, 1952, with a transfer diagnosis of observation for suspected osteomy- 
elitis of the right mandible. 

Examination—The patient was observed to be a well-developed, well- 
nourished white man in no acute distress. Clinical examination showed no 
specific abnormality of oral structures. The maxillary and mandibular arches 
were edentulous. There was a small, apparently healed, depressed cicatrix on 
the right cheek at the inferior border of the mandible near the angle. A 1 em. 


Consultant in Oral Surgery, Far East Air Forces, 6110th Hospital Group, APO 1054. 
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ix along the inferior border of the middle third of the mandible was ap- 
par‘ No pain, swelling, or tenderness was present (Fig. 1). Partial paralysis 
of the right lower lip was noted. 

he results of all laboratory examinations were within normal limits. 
Rad’ graphie examination revealed several small, round, radiolucent areas, ap- 
nately 1 em. in diameter, in the middle and posterior thirds of the right 


clca 


pro 
bod, of the mandible (Fig. 2). 

Operation After admittance to this hospital the involved area continued 
to hb: asymptomatic. On November 16 continuous hot packs were applied to the 
jaw to induce or stimulate activity of possible infection in the area. Swel- 
nd pointing on the skin at the right angle of the mandible was evident in 


rig! 


ling 


twenty-four hours. After two sterile skin preparations, the area was incised 
and 2 specimen was taken for culture and antibiotic sensitivity determination. 
Under general anesthesia, exploration of the lateral surface of the right angle of 


the mandible was performed by an external approach. Two small, round masses 
of suppurating granulation tissue were curetted from two bone cavities, each 
approximately 1 em. in diameter, at the site of insertion of the posterior pins 


of the previously used Roger-Anderson appliance. Surgical exposure of the 
site of the anterior pinholes by elevating the periosteum along the body of the 


mandible revealed no gross pathologie condition. Preoperative and postoper- 
ative cultures obtained from the area of suppuration contained predominantly 
staphylococci. The specimen of tissue taken from the operative area was re- 
ported to be chronic inflammatory tissue. The condition found at surgery was 
essentially two separate masses of granulation tissue which formed in the holes 
where the Roger-Anderson type pins were inserted into the mandible for frac- 
ture control eighteen months before. The two granulomatous tracts united 
subeutaneously to drain through the skin at a single point. 

At the time of discharge the involved area of the right mandible had been 
asymptomatie for a period of five weeks There was no change in the partial 
paralysis of the right lower lip (Fig. 3). 


Comment 


Complications of this kind are not uncommon in the use of external pin 
fixation, Kirschner wires, and other similar appliances. The introduction of 
bacteria into eaneellous bone is to be avoided wherever possible. 





DENTIGEROUS CYST: A CASE REPORT 
Epwarp Cowan, D.D.S.,* Corat GABLEs, FLA. 


DENTIGEROUS cyst may occur in any part of, involve any tooth in, 

the jawbones, but it is found most commonly in the mandibular third 
molar area. It contains the crown of the involved tooth, in which mechanical 
difficulties were encountered during eruption. The crown of the tooth usu- 
ally is fully developed and the enamel function of the tooth germ apparently 
ceases, but it does not follow the usual process of involution and goes on to 
eystic formation. Thoma* feels that the dentigerous cyst is formed at a stage 
of tooth development in which the crown of the tooth is being formed. 


Case Report 


A white man, aged 40, was referred to the Veterans Administration Hos- 
pital, Coral Gables, Florida, on May 29, 1951, for the removal of a cyst of the 


mandible and an unerupted third molar tooth. This pathologic area was dis- 
covered during a routine dental examination at the Veterans Administration 
Regional Office, Miami, Florida. Clinically, there was no evidence of any 
pathology and the patient complained of no subjective symptoms. 

X-ray Examination.—A full-mouth x-ray study revealed a radiopaque 
area distal to the lower right second molar. A lateral view of the right man- 
dible was taken and it showed a cystic area containing an unerupted tooth 
(Fig. 1, A). 

Treatment.—Under local anesthesia a diagonal incision was made mesial 
to the lower right second molar, at the mucobuceal fold up to the neck of the 
tooth, and then posterior along the crest of the mandibular ridge. A flap was 
made, exposing the buceal plate of bone. The distobuceal cusp of the impacted 
third molar was visible at this time. The second molar tooth was first ex- 
tracted with forceps and then alveolar bone was removed with a chisel, exposing 
the crown of the impacted third molar. Upon removal of bone distal to the 
crown, a membranous wall was demonstrated. This membrane was dissected 
from the surrounding bone and elevator action was used to loosen the tooth. 
The tooth then was extracted with the cyst in toto still attached to it (Fig. 
1, B). Rough edges of bone were filed. The wound was dusted with sulfa 
erystals, packed with iodoform gauze, and closed with silk sutures, leaving 
about 14 inch of the gauze protruding from the wound. The specimen was 
sent to the pathologie laboratory. 

*From the Dental Service, Veterans Administration Hospital, Coral Gables, Florida. 
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Pathologic Report.— 

Gross: Specimen is a reddish gray knoblike structure measuring 
1.5 em. by 1.5 em. by lem. The outer surface is fibrous 
and the inner surface is filled with debris and granulation. 

Microscopic: Section reveals an inner lining composed of five- to 
eight-layered squamous epithelium. Immediately beneath 
the epithelium are numerous cholesterol slits, foreign body 
giant cells. The wall is composed of dense, fibrous con- 
nective tissue in which there are focal infiltrations of 
lymphocytes. 

Diagnosis.—Dentigerous cyst. 

Postoperative Course.—The postoperative course was uneventful. On 
the fifth day, one-half the length of the iodoform gauze was removed, and the 
remaining portion was removed on the tenth day. The patient was discharged 
June 20, 1951. 

Reference 
1. Thoma, K. H.: Oral Pathology, ed. 1, St. Louis, 1948, The C. V. Mosby Company. 
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CLINICAL EVALUATION OF A SALIVARY CALCULUS 
PREVENTIVE AGENT 


Louis I. GrossMAN, D.D.S., DR.MED.DENT., PHILADELPHIA, Pa. 


N A previous paper,’ a report was presented dealing with the relative ef- 
| fectiveness of a number of chelating and other chemical agents in dissolving 
a salivary ealeulus substitute and salivary ealeulus itself. In addition, these 
agents were examined for their possible destructive effect on enamel, such 


as roughening or etching of the enamel surface. It was found that, while a 
number of the chemical solutions studied readily dissolved both tartar and 


the tartar substitute, many also caused etching of the enamel. In fact, ten 
of the twenty-one solutions tested etched enamel; eleven of the solutions ap- 
parently had no effect on enamel, and had variable degrees of efficacy insofar 
as dissolving tartar was concerned. 

Of the chemicals tried in vitro which were effective in dissolving the 
tartar substitute and at the same time did not etch enamel, Ex 347* appeared 
to show the greatest promise. It was quite effective in dissolving both the 
tartar substitute and tartar removed from teeth. On the other hand, it did 
not etch enamel even when extracted teeth were exposed to its action for 
several weeks. Under the circumstances, it was tried clinically in thirty-one 
patients. 

The clinieal effectiveness of the solution was determined in the follow- 
ing manner: patients having heavy deposits of salivary calculus were selected 
for the study. A heavy deposit was considered one in which salivary calculus 
covered the lingual surfaces of the lower anterior teeth in a band about 3 mm. 
broad or greater, within a period of three or four months but not more than 
six months. Such patients were then asked whether they would be interested 
in preventing the ealeulus, of which they were aware, by brushing the teeth 
with a solution for one minute twice a day. In those cases in which the 
patient signified a willingness to cooperate, he was told to brush his teeth in 
the usual manner and then rinse his mouth. The chemical solution was then 
to be applied with a multitufted toothbrush to all the teeth for one minute 
and the applied solution was not to be rinsed afterward. Observations of the 
degree of caleulus formation were made upon return of the patient at the 
stated intervals to which he was accustomed, namely, three, four, or six 
months. The result was then recorded as marked reduction in caleulus, slight 
reduction, no reduction, or uncooperative. 


*Supplied by A. J. Parker Co., Philadelphia, Pa. 
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Upon return of the patient, observation was made with regard to amount 
of salivary calculus present and this observation was recorded in the manner 
stated. In some cases the patient volunteered the information that no caleu!us 
or less caleulus was felt by the tongue as it was rubbed across the lower an- 
terior teeth. In a few cases patients acknowledged that they were uncoopera- 
tive because they could not or did not want to take the time to apply the solu- 
tion. In one ease the patient stated that ‘‘the solution puckered the mouth and 
caused a raw feeling in the mouth.’’ This reaction disappeared upon discon- 
tinuing the use of the solution and reappeared after some days upon recom- 
mencing the use of the solution. 

Of the 31 patients who used the solution, 19 showed a marked reduction 
in the amount of calculus that developed. In a number of these, the teeth 
became calculus-free. In 8 cases, the reduction in caleulus formation was 
slight, but definite. In 3 cases the patients were uncooperative and discon- 
tinued the use of the preparation after a short period of time while in 1 case 
the patient claimed to have used the preparation according to directions but 
there was no evidence of a reduction in the amount of calculus formation. 

In those cases where the development of salivary calculus was unduly 
rapid and heavy, developing in so short a time that a prophylaxis was neces- 
sary every three months, the preventive effect of Ex 347 was most obvious. 
Often, no calculus or only a little calculus was present in the usual areas of 
deposition, the lingual surfaces of the lower anterior teeth and the buccal sur- 
faces of the upper molars. However, in one case the usual amount of calculus 
was present in the interproximal areas of the lower anterior teeth. When the 
patient’s attention was directed to this and an effort was made to force the 
solution between the teeth, such areas also became practically tartar-free. 

It is interesting to note that in some cases in which the patient’s teeth 
were subject to staining, as well as calculus formation, there was decidedly 
less staining following the use of Ex 347. 


Summary 


A chemical solution intended to prevent the formation of salivary calculus 
was tested in thirty-one patients who ordinarily were subject to heavy tartar 
formation in a relatively short period of time—three to four months in most 
cases. The solution tested apparently prevented the development of tartar 
or reduced its formation markedly in nineteen cases; slight reduction was 
apparent in eight cases; no reduction was observed in one case; three patients 
discontinued the use of the solution because of various reasons. 


Reference 


1. Grossman, Louis I.: Effect of Chemical Agents on a Calculus Substitute, ORAL Surc., 
ORAL MED. AND ORAL PATH. 7: 484, 1954. 
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Oral Medicine 
TRANSITORY BACTEREMIA 


HERBERT M. Cope, Pu.D.,* PHILADELPHIA, PA. 


ACTEREMIA has been defined as the presence of bacterial bodies in the cir- 
B lating blood stream. This occurs a great deal more often than has been 
suspected and certainly a great deal more often than has been reported in 
dental or medical literature. The blood stream, as a tissue, has the ability, 
within limits, to sterilize itself and, because of the antibody content in all 
adults, it has the ability to ward off possible implantation of invading organ- 
yy autoagglutination of the bacterial incitants of various infections. 
Hence, the frequency of transitory states. 

It has been well established that bacteria have entered the blood stream 
following all types of surgical operations and following the ingestion and 
implantation of pathogens sufficient to cause disease; the spread of bacteria 
by the hematogenous route in such diseases as pneumonias, typhoid fever, 
and osteomyelitis has been known and recognized for many years. Butler,’ 
in her book, records the findings of Seifert on the occurrence of bacteremia 
following surgery and of Lehman who in a study of cases following abortion, 
showed the relationship between this surgical intervention and the occurrence 
of Clostridium welchii. Thayer,’ in 1926, showed the necessity of eliminating 
dental foci infection in the production of exodontial endocarditis. Abrahamson* 
and Brown‘ further showed the necessity of removal of dental foci. 

With the advent of the sufonamides, many authors advocated the admin- 
istration of sulfa drugs pre- and postoperatively. Long and Bliss,> Kolmer 
and Tuft,® Paquin,’ and Spink® all advocated the administration of the sul- 
fonamides before operation. Pressman and Bender® showed the effect of the 
sulfonamides on transitory bacteremias. 

In a review of the dental literature on bacteremias, most of the reports 
are concerned with the production of postoperative bacteremias generally 
following mass extractions. Some of the authors advocate prophylaxis or other 
therapeutic measures, including preventive medication with such drugs as 
the sulfonamides or penicillin before operation. Elliott,’® in 1939, suggested 
cautery and seraping. In this report, the findings of his work with Okell were 
reviewed and further investigations were undertaken to determine the amount 
of dental injury that was necessary to produce bacteremia. 


isms 





*Department of Bacteriology, Temple University, Philadelphia, Pa. 
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Various mechanical means have been shown to produce bacteremia from 
oral lesions. Elliott produced these by ‘‘rocking’’ the teeth. Richaris" 
showed the production of bacteremia by irradiation and massage. This report 
is a study of 1,350 subjects who underwent various clinical and experimental 
observations and procedures to determine the role of trauma in the produe- 
tion of transitory bacteremias. 

The study was divided into the following sections to determine the effects 
necessary to produce trauma. 

1. The effect of a standard, accepted method of prophylaxis. 

2. The effect of chewing a hard substance (hard candy). 

3. The effect of chewing a soft substance (chewing gum). 

4. The effect of mechanical damage of a mild degree (brushing with a 
toothbrush). 

Dd. The effect of exodontia. 


Control groups were observed for each section. For example, among the 
subjects using the toothbrush, one group consisted of those who showed 
mouths that needed dental care (periodontal disease) and this was controlled 
by a similar group who needed no treatment and whose mouths had been 
diagnosed as being free of pathology. The same separation was made in all 
the groups tested. There was no statistical variation in this division. 


Procedure 

l'ifteen cubie centimeters of blood was drawn as a sample from the median 
basilic vein through a 22 gauge or a 20 gauge needle into a 20 ¢.c. syringe. 
Blood plates were made aseptically at the dental chair; 1 ¢.c. of blood was put 
into one plate and 2 ¢.c. of blood was put into a second plate for anaerobic 
culture. Liquid blood base agar was cooled to 45° C. and poured into the 
blood plate and thoroughly mixed. After congealing, the plates were inverted 
and incubated. Seven cubic centimeters of blood was then distributed between 
two flasks containing brain-heart infusion broth. One flask contained 250 e.c., 
to which 8 ¢.c. of blood was added. Eight cubic centimeters of blood then was 
added to the other flask, which contained 100 ¢.c. of brain-heart infusion broth. 
The larger flasks were placed in the incubator and observed daily for two 
weeks, after which they were discarded. The smaller flasks were used for 
anaerobic culture after the method of Cecil** and were held without being 
opened for three weeks, after which they were discarded. 

Various authors have reported the use of variable amounts of blood 
samples taken for culture. We have varied the amounts from 2 ¢.e. to 20 ¢.c. 
and have found that the results are not consequential within the range of 5 to 
10 c.ec. Amounts taken above that were wasteful and smaller amounts gave 
doubtful results. Various substances, such as a dextrose tryptie digest broth, 
were added from time to time to offset the antibacterial effect of the blood 
or to stimulate growth, and the results were evaluated, but it was found that, 
with the exception of the addition of 0.033 per cent sodium polyanetholsul- 
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(Hoffmann-La Roche) as reported by Massa and Battistini’* and Bender 


fona 

and Pressman,” ' the addition of growth-promoting factors did little to in- 
crease the growth of organisms in blood cultures. The use of this compound 
is now routine in all blood cultures, but we have found that it is difficult to 


obtain and not always standard in reaction. 
‘lood cultures taken at a pretest time were all sterile (100 cases), so this 


procedure was discontinued. 


Route of Entrance 

Several theories have been advocated as to how bacteria enter the blood 
streim from the oral cavity. Burket and Burn't have demonstrated con- 
clusively that the site of origin is the gingival trough. Fish and MacLean” 
first advaneed the concept that penetration is due to the pumping action of 
the tooth in its rigid socket. This has not been shown definitely to be a fact. 
Elliott has shown that a manipulative effort can produce a bacteremia in 86 
per cent of the eases. Chewing has been described by Round, Kirkpatrick, and 
Hails,’ as causing the rupture of small blood vessels, probably capillary ends, 
and this is substantiated histologically by Kronfeld** and Coolidge."* 


Frequency of Bacteremias 


There is a wide range in the estimated numbers of positive blood cultures 
following all types of procedures. These vary from very high rates found 
following surgieal procedures to low rates found following chewing of various 
materials, such as paraffin. Table I shows the results of our investigation. 


TABLE I. PosITIvVE BLOOD CULTURES 














NUMBER 
GROUP OF CASES AEROBIC ANAEROBIC TOTAL PER CENT 
Exodontia 275 60 37 97 35.2 
Brushing 305 51 70 121 24.2 
Prophylaxis 350 55 75 140 40.0 
Chewing hard candy 225 22 17 39 17.4 
Chewing gum 200 0 0 0 





Total 397 29.4 





Without attempting a breakdown into aerobic and anaerobic cultures 
and without taking into consideration the procedures involved, it can be 
shown that the variation in positive blood cultures varies from 10 to above 
80 per cent. These are summarized in Table II. 

















TABLE IT 
Pars: : VARIATION 
AUTHOR (PER CENT) 
Lazansky 10.0 
Round 20.0 
Cobe 29.4 
Faillo 40.0 
Elliott 60.0 
* Cs Bender and Pressman 83.3 
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Effect of Periodontal Disease 


Much discussion has evolved concerning the role of periodontal disease 
as a source of microorganisms. In following the outlined procedure of Burket, 
a suspension containing 250 million bacteria per cubic centimeter was painted 
around the teeth of patients exhibiting no gross pathology. The organisms 
used were Sarcina lutea and patients were instructed to brush their teeth 
vigorously for two minutes. Following that, blood cultures were taken at one-, 
three-, and five-minute intervals, the results of which were as follows. 


Patients (25) with tooth surfaces Control series (26 patients): 


painted with bacteria: 5 positive (19 per cent) 

6 positive (24 per cent) 2—Staphylococcus aureus 
4—Sarcina lutea 2—Streptococcus nonhemolyticus 
2—Streptococcus non- 1—Streptococcus viridans 

hemolyticus 


From the preceding, it is seen that there is no definite correlation estab- 
lished, which is in accordance with the statements of Lazansky” and Glaser,’ 
who showed that no significant difference exists between normal and abnormal 
mouths. The same experiment was repeated using the same materials, to 
which a solution of hyaluronie acid (Hydase) was added. The results were 
much more significant, as is seen in the following. 


Patients (25) with tooth surfaces Control series (26 patients): 


painted with bacteria: 4 positive (15 per cent) 

12 positive (50 per cent) 2—Streptococcus nonhemolyticus 
9—Sarcina lutea 2—Staphylococcus aureus 
2—Streptococcus non- 

hemolyticus 


1—Staphylococcus aureus 


This would indicate that there are other factors present which may account 
for bacterial penetration, and which might be listed as enzyme action, col- 
lagenase, or the lack of intactness of normal epithelium. 

In order to eliminate the possibility of carrying contamination into the 
syringes at the time of venepuncture, the cultures were taken from the skin 
surfaces at the area of the antecubital fossa prior to the application of an 
antiseptic. Aerobic and anaerobic cultures showed a preponderance of the 
usual skin organism, but there was no correlation between the organisms 
recovered and those subsequently recovered from blood cultures on the same 
individuals. 

Incidence of Bacterial Species 


Aside from the variations in the incidence of bacteremias following the 
previously outlined procedures, there is a marked variation in the incidence 
of kinds of bacteria found in positive blood cultures. This may be explained 
by the nonstandardization of methods and techniques employed or by the fact 
that there are seasonal and local variations in the oral flora of patients, as 
we have shown previously by a statistical study of tonsillar cultures over a 
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‘ear period. These factors do not explain all of the wide range in varia- 
A survey of only a few authors revealed 














TABLE III. INCIDENCE oF BACTERIAL STRAINS 
ROUND AND | BURKET AND 
\NSKY19 ASSOCIATES!6 | ELLIOTT10 BURN14 COBE 
~ St eptococeus Staphylococcus Streptococcus Streptococcus Streptococcus 
pha aureus alpha alpha alpha 
St -eptococcus Streptococcus Staphylococcus Streptococcus Streptococcus 
imma alpha albus gamma beta 
Diphtheroids Staphylococcus Streptococcus 
albus gamma 
Staphylococcus Staphylococcus 
aureus, albus 
hemolytic Diphtheroids 
Pneumococcus Neisseria 
catarrhalis 
Staphylococcus 
aureus 
Staphylococcus 
aureus, 
hemolytic 





‘rom our own investigation, we have found the incidence of the various 
hacterial species to be as listed in Table IV: 


TABLE LV. INCIDENCE OF BACTERIAL SPECIES 




















ORGANISM | NUMBER | PER CENT 
Streptococcus alpha 91 22.8 
Streptococcus beta 74 18.6 
Streptococcus gamma 82 20.7 
Staphylococcus aureus, hemolytic 40 10.0 
Staphylocoecus aureus, nonhemolytic 20 5.0 
Staphylococcus albus 66 16.6 
Diphtheroids 19 4.9 
Neisseria catarrhalis 5 1.2 

Total 397 





Duration of Bacteremia 


How transitory is a transitory bacteremia? Obviously, it is impossible 
to predict which blood cultures will be positive, and, therefore, we cannot take 
specific samples from all patients at intervals. We also are aware that the 
organisms found in experimental animals under experimental conditions will 
be different from those found in the human being. However, we attempted to 
evaluate this portion of the work on rabbits using the following technique. 

By intravenous inoculation, rabbits were given varying doses of organ- 
isms previously isolated from cases of bacteremia. The organisms used were: 
(1) Staphylococcus aureus pyogenes, nonhemolytic; (2) Staphylococcus albus; 
(3) Streptococcus hemolyticus, alpha type; (4) Streptococcus hemolyticus, beta 
type; and, (5) Neisseria catarrhalis. 

Twenty test animals were used in each group, and the groups were divided 
into ten animals each. The first ten animals of a group were inoculated for 
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six weeks at five-day intervals with heat suspension of the organisms in physio- 
logic salt solution. The estimated number of organisms of each suspension pre- 
pared was 500 million per cubie centimeter. Dosage began at 0.1 ¢.c. of the 
suspension and was increased by doubling until a dose of 1 ¢.e. had been 
reached. Antibody titer was determined. The remaining ten animals in each 
group were not inoculated previously and antibody titer was either doubtt.! 
or lacking for the specific organism used. 

All animals in each group were given an initial intravenous injection of 
0.5 ¢.e. of the salt suspension of living organisms equal to a twenty-four-houur 
culture previously grown in brain-heart infusion broth, centrifuged, washe«|, 
and resuspended in saline. 

Cardiae punctures then were carried out at the following specified times 
after inoculation: one minute, three minutes, five minutes, ten minutes, and 
twenty minutes. 

Table V shows the results of this experiment: 


TABLE V. EXPERIMENTAL BACTEREMIA (PER CENT OF POSITIVE BLOODS) 

















its ORGANISM __ _| 1 Minute | 3 MINvTEs| 5 MINUTES | 10 MINUTES | 20 MINUTES 
Pipe ea ee Immune Rabbits 
Staphylococcus aureus 10 6 0 0 0 
Staphylococcus albus 10 2 0 0 0 
Streptococcus hemolytica alpha 9 + 1 0 0 
Streptococcus hemolytica beta 9 2 2 0 0 
Neisseria catarrhalis 10 5 0 0 0 
Nonimmune Rabbits 
Staphylococcus aureus 10 10 6 1 0 
Staphylococcus albus 10 6 1 0 0 
Streptococcus hemolytica alpha 8 5 0 0 0 
Streptococcus hemolytica beta 10 10 5 1 1 
Neisseria catarrhalis 9 9 2 0 0 
Conclusions 


1. Transitory bacteremia is a definitely established clinical entity. 

2. Thirteen hundred fifty cases were studied to show the effects of trauma 
by (a) prophylaxis, (b) chewing hard eandy, (c) chewing gum, (d) toothbrush- 
ing, and (e) exodontia. 

3. Blood culture techniques are reviewed. 

4. The route of entrance has been evaluated. 

5. The occurrence of periodontal disease has little effect upon bacteremias. 

6. The addition of a spreading agent suggests possible mechanism for 
bacterial penetration. 

7. The incidence of bacterial strains has been determined. 

8. Ten minutes appears to be the maximum duration of transitory bac- 
teremia. 
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ORAL MANIFESTATIONS IN A CASE OF MYELOGENOUS 
LEUKEMIA AND LEUKOPENIA 


Report of a Case 


Everetr C, Ciaus, D.D.S., DENVER, CoLo. 


RAL manifestations are found mainly in the acute phases of the blood 
dyserasias. In spite of the rarity of blood dyscrasias, they are of con- 

siderable importance to the dentist because often the patient consults the 
dentist for treatment of gingival hyperplasia, bleeding gums, or painful ul- 
cerative gingival lesions. 

The case reported here is of special interest because of the fact that, dur- 
ing the course of chronic myelogenous leukemia, an acute phase developed, 
characterized by a severe leukopenia. With the appearance of the leukopenia, 
acute ulcerations and spontaneous oral hemorrhage occurred. 


Case History 


The patient, a 37-year-old white man, was first admitted to the hospital on March 
20, 1950. He gave a history of having had the ‘‘flu’’ two weeks prior to admission, He 
further stated that he had noted some weakness in his lower extremities over the past 
several years but had no other specific complaints until two weeks prior to admission, 
when he noticed chills, fever, and general muscular aching which was diagnosed as ‘‘flu’’ 
by his family physician. After one week of illness, the patient felt quite well, with the 
exception of some weakness of the lower extremities, and was advised to report for a 
blood count. An elevated white blood count of 150,000 cells was found. The count was 
repeated and the first count was confirmed. For that reason, the patient was admitted to 
the hospital on March 20, 1950. 

The history was essentially as follows. He stated that he had had no weight loss 
and, in retrospect, there was no definite date of onset of the weakness of the lower ex- 
tremities. The past six or eight years the patient had noted that his skin was somewhat 
more pale than usual, but again no definite date of onset was noted. Epistaxis had oc- 
curred three to five times a year and he noted that he bruised easily. The patient had 
noticed no marked lassitude, abdominal or chest pains, melena or hematemesis, shortness 
of breath, anorexia, visual disturbances, headaches, or genitourinary complaints. 

Examination on admission of this well-developed man showed him to be ambulatory, 
but chronically ill with a noticeable pallor of the skin and mucous membranes. No 
petechiae were noted on the skin. However, a funduscopic examination revealed small, 
fresh, pinpoint hemorrhages along the retinal arteries. Examination of the chest was 
negative. Abdominal examination revealed the spleen to be palpable just beneath the 
left costal margin. Examination of lymphatics revealed several normal-sized, nontender, 
freely movable axillary and cervical nodes, bilaterally. 


From the VA Hospital, Denver, Colorado. 
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Laboratory findings of March 30, 1950, revealed a W.B.C. of 184,000. Serology was 

ive, On March 23 the W.B.C. was 214,000, with some change in distribution. 

On March 29, 1950, the patient was presented to the Tumor Board and it was decided 
x-ray therapy cautiously over the splenic area. The W.B.C. at this time was 250,000. 
therapy was started at once and the W.B.C. dropped rapidly and progressively, so 

yy April 21, 1950, his W.B.C. was 6,750; R.B.C., 3,690,000; and hemoglobin, 11.5 grams. 
therapy was discontinued at this time, but the white blood count continued to drop, 

it on May 1, 1950, it was 2,400. His condition continued to improve and by June 5 

ount was back up to 5,000 and the patient was discharged from the hospital. 

The patient reported for his monthly checkup and his condition remained satisfac- 
until Jan. 18, 1951, when, on the monthly checkup, a W.B.C. of 35,000 was found. 

\t this time the spleen was slightly palpable. The patient was put on urethane, 5 gr. 

] times daily, as maintenance treatment. On May 8, 1951, the patient returned for 
tine blood count, which showed a white cell count of 31,400, and the patient com- 

ed of coughing up small amounts of bright red blood, The source of bleeding could 

not be determined. Urethan was increased to 30 gr. daily. His condition remained about 
ame until Oct. 15, 1951, when, on routine check, the W.B.C. was 51,200. At this time 
gain noticed disease symptoms such as low grade temperature of 100 to 101 degrees, 

t sweats, some weight loss, anorexia, and fullness in the stomach. He was rehospital- 


ne 


at this time. 
Physical examination on this admission showed a well-developed, well-nourished 


white man, who appeared somewhat pale. The mucous membranes of the mouth were of 
mal color and showed no petechiae. There was no lymphadenopathy. The chest was 
metrical, with equal expansion bilaterally. The lungs were clear to percussion and 
auscultation. The heart sounds were of good quality, no thrills and no murmurs were 
audible. The abdomen was soft, flat, not tender, and no organs or masses were palpable. 
The skin examination was essentially negative with the exception of a few petechiae over 
the left chest and two ecchymotic areas over the upper arm. 

The administration of 30 gr. urethane was continued until Oct. 30, 1951. 
was given 10 mg. ACTH intravenously for six days, following which he was placed on 
oral cortisone in doses ranging from 50 to 150 mg. daily. 

The patient’s condition varied little during the next four weeks. However, on Nov. 
21, 1951, the W.B.C. was down to 11,900 and with every succeeding test it continued to 
be reduced. Two months after admission (Dec. 14, 1951) it was down to 4,500 cells per 
cubic millimeter and seven days later (Dec. 21, 1951) the W.B.C. was 2,350 cells per cubic 
millimeter. Penicillin therapy of 300,000 U. daily was started as a protective measure 
against secondary infection. 

The following day (Dec. 22, 1951) the W.B.C. was 1,100 cells per c.mm. It was at this 
stage that small ulcerlike lesions appeared, one on the upper lip and one on upper left 
palate. These lesions increased in size. The palatal lesion was about 3 by 1 cm. and the 
lip lesion was 2.5 by 2 em. in size. Spontaneous hemorrhage occurred from breaks in these 
lesions. In addition, there was evidence of bleeding from the nose; numerous subcu- 
taneous petechiae appeared and large ecchymotic areas were noted on the extremities; 
and there was evidence of bleeding in the elbow and knee joints. 

The W.B.C. continued to go down until a precipitous low of 750 cells per cubic 
millimeter was reached on Jan. 15, 1952. 

At this very critical phase, our concern was controlling the hemorrhage from the 
palatal and lip lesions which had developed to considerable size (Figs. 1 and 2) and were 
hemorrhaging profusely. The lesions were treated topically with various hemostatic agents 
such as tannic acid powder, thrombin, and Monsel’s solution. The patient was given 
frequent blood transfusions of fresh blood in small amounts, protamine therapy, and 
parenteral Koagamin. The initial dose of Koagamin at the time of hemorrhage was 3 c.c. 
intramuscularly, followed by intramuscular injections of 2 ¢.c. at one- to two-hour inter- 
vals as the condition indicated. The treatment proved of little value; its effect was only 
temporary, as the hemorrhaging recurred. 


The patient 
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Fig. 4. 
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t was at this phase that whole fresh blood was available from a patient with poly- 
eythemia, On Jan. 8, 1952, the first transfusion of this blood was given and during the 
next -everal weeks numerous transfusions were given which resulted in an improvement in 
the od picture. The last of this series of transfusions was given Jan 23, 1952, and on 
ite the W.B.C. was 2,000, with 1,800 platelets. As the W.B.C. was raised tc 2,000 


that 
and over, the patient’s general condition improved, the hemorrhaging ceased, and the 
oral ‘esions healed without further treatment (Figs. 3 and 4). 

rom Jan 23, 1952, on, there was a constant increase in white blood cells, reaching 
a h of 250,000 cells with 86 per cent blast forms and no platelets on March 4, 1952. 
Following this, there was a steady decline in white blood cells, On March 22, 1952, the 


W.B.c. was 150,000, the R.B.C. was 3,000,000, and no platelets were seen in the peripheral 
On April 7, 1952, the W.B.C. was 133,000 and still no platelets were noted. The 
t’s condition deteriorated steadily, and he died at 11:12 P.M., on April 9, 1952. 


bloo 
pat 


Summary 

A case is reported in which we were in a position to observe a patient with 
a chronic myelogenous leukemia convert to an aleukemic phase, with severe 
leukopenia becoming progressively more acute. It was in the stage of 
leukopenia that the oral lesions and persistent hemorrhage appeared and 
necessitated emergency treatment. Following frequent transfusions of fresh 
whole blood from a patient with a polycythemia, the blood picture improved 
and the white blood count showed a steady increase until it was over 2,000 
cells per cubie millimeter, at which point the hemorrhage ceased and healing 
of the lesions took place. 











Anesthesiology 


GENERAL ANESTHESIA FOR ORAL SURGERY 
R. QUENTIN Royer, D.D.S., RocHEster, Minn. 


FFORTS to improve methods of general anesthesia for oral surgery have 
been continuous because surgical procedures in the region concerned are 
countless and are attended by difficulties in producing anesthesia. Changes 
in methods of anesthesia for oral surgery have attended the introduction of 
new drugs. For more than three quarters of a century nitrous oxide and other 
agents have been administered by inhalation with considerable success. After 
local anesthesia became successful, it was adopted most widely of all methods. 
However, introduction of agents for intravenous use created a renewed in- 
terest in general anesthesia for oral surgical procedures. 

The need for general anesthesia persisted for several reasons: some pa- 
tients are apprehensive concerning operations in the mouth; often the field of 
operation is inflamed and the effectiveness of local anesthesia is thereby re- 
duced; frequently there is need for surgical procedures in various parts of 
the mouth at the same time, and many patients object to multiple needle punc- 
tures; occasionally patients react to local anesthesia in an untoward way. 
In addition, a number of the patients who undergo oral surgery are children, 
many of whom cannot cooperate with the surgeon. For such patients, the 
procedures are most efficiently accomplished with the aid of general anesthesia. 

General anesthesia, however, particularly for outpatient work, has not 
always contributed toward the objectives sought by dentists and dental anes- 
thesiologists. They have searched for a method of anesthesia which would 
entail minimal risk to the patient and which would allow (1) quiet and rapid 
induction, (2) sustained maintenance on a light plane of surgical anesthesia, 
and (3) rapid recovery. After the introduction of Pentothal Sodium anes- 
thesia by Lundy in 1934, it was thought that these objectives could be reached. 
Pioneering by such men as Bullard and Brockett,” ? Hubbell,’ Olson, Thomp- 
son,° and Krogh® has improved the intravenous method of anesthesia for oral 
surgery. Many authors? *-*" have advocated combined anesthesia, wherein 
agents are given both intravenously and by inhalation. This type of anes- 
thesia has been found to be very practical. When intravenous anesthesia is 
employed alone certain problems may arise, such as laryngospasm and pro- 





From the Section of Dentistry, Mayo Clinic. 
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d recovery time. Apparently these are less frequently experienced when 
eon ined methods are used. The combination of local and general anesthesia 
has een advoeated by Klock'* and Thompson.° 

\lIthough the following description of methods of general anesthesia is 
en with particular reference to oral surgical procedures, it is important 
here strictly to the principles that apply to anesthesia in general. The 
ical condition of the patient must be carefully considered, and methods 
esthesia altered in accordance with conditions found. Dosages of drugs, 
inc) ding those for premedication and for producing anesthesia, must be al- 
terol aceording to the size, weight, age, and idiosyncrasies of the patient. 
The stomach and bladder should be empty at the time of induction of the 


to 
ph; 
of 


anesthesia. 

Particular problems in the field of anesthesia for oral procedures provide 
difficulties for the anesthesiologist. The chances for laryngospasm are great 
because of the reflexes set up when oral and pharyngeal tissues are manipu- 
lated. An adequate airway is difficult to maintain because (1) a surgical pro- 
cedure is taking place within the mouth, a natural airway, and (2) when the 
mandible is being operated on, it necessarily is depressed. The nasal inhala- 
tion of definite quantities of anesthetic gases cannot be well controlled because 
of the eoneomitant oral inhalation of air. This causes difficulty in maintaining 
an even plane of anesthesia. Rapid recovery is essential for the prevention 
of aspiration of blood which may collect in the mouth postoperatively. 


Practical Methods of General Anesthesia for Oral Surgical Procedures 


For Children.—Minor operations, such as extraction of a few teeth, are 
done as outpatient procedures. No premedication is used. The child is placed 
in a supine position. A mouth prop is placed if the child is cooperative. For 
extraction of one or two teeth, agents given by inhalation, such as nitrous 
oxide and oxygen, or divinyl ether, are satisfactory. The nasal inhaler is 
applied and the open mouth is covered with gauze in order to prevent oral 
breathing. Nitrous oxide, 85 to 90 per cent, and oxygen, 10 to 15 per cent, 
are used. Divinyl ether, administered by the open drop method or added to 
nitrous oxide and oxygen, is also an excellent agent. 

When the work to be done is more extensive than that just considered, 
anesthesia is induced with nitrous oxide and oxygen and then a small amount 
(2 to 4 e.e. of a 2.5 per cent solution) of Pentothal Sodium is injected intra- 
venously. Usually, for children less than 6 years of age, 1 to 3 ¢.e. of a 2.5 
per cent solution is sufficient. This combined method has many advantages. 
It allows maintenance of an even plane of anesthesia for a sufficient time to 
allow a complete surgical operation to be performed and it eliminates the 
necessity for prying the jaws open. This is particularly helpful when the child 
is not cooperative and it is impossible to place a bite block before induction. 
Shortly after Pentothal had been introduced, it was thought that it should 
not be used to anesthetize children. However, in small doses there are rela- 
tively few contraindieations for its use. We have found that children can 
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be given Pentothal Sodium intravenously in small doses and that the recovery 
time (the time before the patient can leave the office or hospital), is not in- 
creased greatly as compared to the recovery time when patients are anest!,e- 
tized by inhalation only. 

For still more extensive surgical procedures on children, such as removal 
of many teeth or treatment of tumors or cysts of the jaws, use of gas-oxygei- 
ether anesthesia and the intratracheal technique is advocated. 

For Adults.—The anesthetic technique varies according to the severit) 
of the procedure. 

Uncomplicated Procedures.—In this category are placed extraction of a 
few teeth, removal of partially erupted teeth, incision and drainage of a))- 
scesses, or the taking of a specimen for biopsy. The patient is treated as an 
outpatient, and he should be accompanied by a friend or relative. Premedi- 
cation is unnecessary, but 459 gr. (0.00043 Gm.) of atropine sulfate or pento- 
barbital sodium, 1.5 egr., given intravenously helps to prevent laryngospasm 
by reducing the quantity of secretion in the mouth, pharynx, and respiratory 
tract. 








Fig. 1.—Operating table adjusted in position that provides efficiency for intravenous anesthesia 
in oral surgery. 

The position of the patient is important. An operating table (Fig. 1) 
which can be adjusted so that the patient is in a V position is useful. The 
hips are flexed, the buttocks are the lowest part of his body, and the feet and 
head are elevated (Fig. 2). This is better than the supine position because 
respirations are easier and blood does not gain access to the pharynx so 
readily. There is no tendency for the patient to slide out of this position, as 
there may be when he is in a dental chair. After the patient has been placed 
in position, he is draped. Surgical and anesthesia equipment should be ready 
for use. 
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Intravenous equipment consists of a 20 ¢.c. Luer-Lok syringe, a long rub- 


ube to lead from syringe to needle, a glass observation tube between 


er tube and needle, and a 20-gauge intravenous needle. One or two cubic 
neters of 2.5 per cent solution of Pentothal Sodium is injected. The glass 
ve then is fastened to the headrest where it can be manipulated by the 


thesiologist, who supports the head (Fig. 3). A mouth prop is then in- 


d. A nasal inhaler similar to the one used for patient-controlled anal- 
then is inserted into the nostrils and nitrous oxide and oxygen are ad- 
ministered through the inhaler (Fig. 4). For uncomplicated procedures, such 
traction by foreeps of one or two teeth, nitrous oxide may be omitted. 


ds 


— 





Fig. 2.—Position of patient on table. 


Otherwise, just as the patient is beginning to experience analgesia from 
the nitrous oxide and before the stage of excitement has been reached, 5 or 
6 ¢.e. of Pentothal Sodium (2.5 per cent solution) .is injected. Between 15 
and 20 seconds after this injection the operation can be started. Gases are 
caused to flow into the nasal passages at a fast rate; generally the rate is 8 L. 
nitrous oxide and 2 L. oxygen per minute. Thus, the proportions in which 
the two gases usually are administered are 80 per cent nitrous oxide and 20 
per cent oxygen. Fifty per cent nitrous oxide and 50 per cent oxygen, how- 
ever, is used for patients who require greater oxygenation. A barricade is 
formed between the operating field and the throat by placing the lower edge 
ot a cotton-filled sponge in the crevice between the tongue and the mandible; 
the upper edge of the sponge is placed against the palate. The area is now 
prepared for the start of the intraoral operation. 
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Fig. 3.—Position of patient, needle, glass observation tube, rubber tubing, and syringe attached 
to headrest. 





Fig. 4.—Nasal inhaler and syringe in place. Anesthesiologist can support the head and ad- 
minister anesthetic agents with ease. 
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\ light stage of anesthesia is maintained. Two or three cubie centimeters 
. solution of Pentothal Sodium is added from the syringe as needed. The 
it sometimes will move a little and, as anesthesia becomes lighter and 
res) ration irregular, he usually will respond to the suggestion ‘‘Breathe 
dec er, please.’ Procedures which incite the greatest amount of pain can 
erformed when deepest anesthesia is present. These procedures usually 
de the primary mucosal incision, stripping of the mucoperiosteum, and 
ction of teeth. Some procedures can be carried out with the patient 
r very light anesthesia. These include the suturing of mucoperiosteum 
eutting of bone. 

Complete cooperation between the surgeon and the anesthesiologist is 
necessary."°* If respiratory embarrassment should arise, the region that is 
being operated on should be packed with gauze and the surgical procedure 
interrupted until the respiratory embarrassment has been eliminated. It is 
also important that one person be concerned primarily with the anesthesia 
and the welfare of the patient during the anesthesia. 

Rapid reeovery of the patient is important. Usually the surgical pro- 
cedures that produce the least pain are carried out last and the patient is al- 
lowed to aseend into a lighter plane of anesthesia toward the end of the opera- 
tion. Thus, when the last sutures have been placed, the patient generally will 
respond by opening the eyes and voluntarily swallowing. This is important 
in preventing postoperative aspiration of blood. By the time the mouth pack, 
bite block, nasal piece, and intravenous needle have been taken away, the pa- 
tient ean lift his own head and move himself from the operating table into a 
wheel chair. 

Moderately Complicated Procedures.—This group includes extraction of 
several teeth if removal is difficult and if making of mucoperiosteal flaps and 
resection of bone are necessary; removal of impacted teeth if the procedure 
ean be accomplished with moderate difficulty ; apicoectomy ; frenectomy; and 
surgical treatment of small cysts. All of these procedures can well be ac- 
complished with the patient under anesthesia effected by the following method. 

Usually it is best to hospitalize a patient who has to undergo a surgical 
procedure extensive enough to be considered moderately complicated. Pre- 
operative medication generally consists of morphine sulfate, % gr. (0.01 Gm.), 
or pentobarbital sodium, 114 or 3 gr., and atropine sulfate, 459 gr. (0.00043 
(m.). This is given intramuscularly forty-five minutes before the operation. If 
the patient is not hospitalized, or if postoperative nausea attributable to morphine 
is anticipated, the morphine sulfate may be omitted and the atropine sulfate can 
be administered intravenously a few minutes before the operation. The anes- 
thetie technique for this type of surgical procedure is almost the same as has 
been deseribed in the immediately preceding paragraphs. A combination of 
Pentothal Sodium given intravenously and nitrous oxide and oxygen given by 
inhalation is used. With the patient under anesthesia so produced, multiple ex- 
tractions ean be made. Four unerupted third molars can be removed at one ses- 
sion, provided the difficulty of removal is moderate. This technique is not advo- 
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eated for extraction of all the teeth because of the time needed for the operation 
and because of hemorrhage which may come from various regions of the mouth. 
When four impacted third molars are to be removed, it is well to remove the 
upper and lower on one side of the mouth first. The mouth prop is, of neces- 
sity, on the opposite side of the mouth. When the operation on one side h:\s 
been completed, a gauze sponge is placed over the wound and a bite block is 
inserted on this side. A new mouth pack then is introduced and the corre- 
sponding operation is performed on the opposite side of the mouth. This 
method allows at least twenty to twenty-five minutes of operating time ani! 
usually it can be accomplished with a minimum of 20 ¢.c. of 2.5 per cent solu- 
tion of Pentothal Sodium. 

The immediate postoperative recovery is similar to the recovery deseribe:| 
heretofore; that is, the patient responds almost immediately after the last 
sutures have been placed. By the time the anesthetic paraphernalia and the 
intraoral packs have been removed, the patient responds sufficiently to he 
able to sit up by himself and to move himself into a wheel chair by which he 
is taken to the postanesthesia observation room. 

Complicated Procedures.—This category embraces oral surgical procedures 
involving removal of all teeth, followed by adequate alveoloplasty, removal of 
severely impacted teeth, and surgical treatment of large cysts and tumors of 
the jaws. 

Procedures of this nature are best accomplished with the patient under 
intratracheal anesthesia. Here it is sufficient to say that patients can be given 
preoperative medication of morphine sulfate or pentobarbital sodium and atro- 
pine sulfate. Anesthesia is induced with Pentothal Sodium, and a preparation of 
curare or succinyl! choline is administered simultaneously. The larynx is cocain- 
ized by spraying and an intratracheal tube is introduced through the nose. This 
eliminates the intraoral position of the intratracheal tube, which is of great value 
to the oral surgeon. If the intratracheal tube is inserted gently, nasal bleeding 
and sore throat are avoided. A pack is placed in the oropharynx. Anesthesia is 
maintained with small quantities of Pentothal Sodium and with inhalation of 80 
per cent nitrous oxide and 20 per cent oxygen. Deep surgical planes of anesthesia 
are to be avoided. The objective is to maintain the anesthesia on a plane deep 
enough that the patient does not cough and thus produce irritation of the vocal 
cords by their impingement on the tube. By maintaining a light plane of surgical 
anesthesia, the patient’s postoperative response is rapid; he is able to avoid 
aspiration of blood and to maintain an adequate airway after removal of the 
intratracheal tube. The tube usually is removed immediately after the surgi- 
cal procedures have been completed. If this type of operation is performed 
even as late as the afternoon, it is rarely that the patient cannot leave the hos- 
pital the next morning. 

Comment 
General anesthesia has much to offer the patient and the oral surgeon. 


The patient need not fear the surgical procedure. After the operation, he will 
not remember a frightening experience. Since agents for intravenous admin- 
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ion have been available, the patient has had minimal postoperative dis- 


ist 

con ort from the anesthesia. This was not his lot when ether was used. Com- 
bin | general anesthesia has increased the amount of oral surgery that can 
be »erformed at one time, thus reducing the number of operations. As has 
hec, stated, all the teeth, or multiple unerupted teeth, can be removed at one 
operation. Coneomitantly, the patient is spared mental stress and expense, 
and the task of the surgeon is simplified. These advantages were not ex- 
perienced when local anesthetic agents or nitrous oxide-oxygen only were used. 


No one technique of anesthesia is efficient under all situations that arise 
in ihe practice of oral surgery. Excellent results can be obtained with nitrous 
oxide-oxygen alone under some cireumstances.***> Intravenous anesthesia 
alone is satisfactory for uncomplicated, quickly terminated procedures. How- 
- it is apparent that the intravenous method, combined with the inhalation 


evi 
method, in the majority of cases is the most satisfactory anesthetic procedure 
yet used in oral surgery. The combined use of Pentothal Sodium and nitrous 


oxide-oxygen seems to augment rapid recovery because the quantity of the 
agent that is given intravenously is reduced. Moreover, for patients who 
constitute poor risks, the combined method increases the safety factor. 
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Oral Pathology 


ACTINOMYCETES AND OTHER PLEOMORPHIC ORGANISMS 
ECOVERED FROM PIGMENTED CARIOUS LESIONS OF HUMAN 
TEETH* 


Masao Onist, D.M.S.,** Tokyo, JAPAN, AND JAMES NucKOLLS, D.D.S.+ 


O ‘ THE many studies of the bacterial flora of caries, few if any have been 


based on representative samples. The difficulty arises in part from the 


taken. The researcher cannot control true adventitious contamination. 


tion have been controlled. 





fact that there can be no real relation between the material mass or volume 
of a substance and its bacterial population. For example, a small mass of 
dense bacterial population can contaminate a large mass which is lightly 
populated. Another difficulty arises from the fact that, when the sample is 
subjected to the new environment, the flora may change. Inoculation should 
follow sampling as soon as is feasible, lest one or more subordinate species 
multiply in the sample to such an extent as to become predominant. This is 
equivalent to contamination with a species which overgrows after sampling. 
Substances used in connection with the sampling procedure may be toxic for 
some forms, leading to results qualitatively similar to those obtained in over- 
grown samples, although the total count may be reduced. Another type of 
contamination, referred to by Harrison, is an adventitious contamination due 
to the accidental presence of bacteria in the material from which samples are 


more important, he cannot even recognize it unless other types of contamina- 


A review of the literature illustrates many failures to appreciate the 


importance of representative samples. Goadby* made no mention of the 
matter. Although Kligler and Gies* collected samples from tooth surfaces 
aseptically, their method of collection did not prevent contamination of 
material taken from earies with surface material from the edge of the lesion. 
Hartzell and Henrici* pointed out the problem in their 1917 review. Gies 
and Kramer,’ who attempted to extend Kligler’s investigation to the flora of 
caries, used only a slight modification of the latter’s methods. In Kligler’s 
work the problem did not require separation of surface material from carious 
debris, but such a separation was required in the work of Gies and Kramer. 





*This work was supported in part by a grant from the Sugar Research Foundation. 
**Present address: Department of Microbiology, Tokyo Medico-Dental University, Yu- 
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Howe and Hatch*® made a number of informative mistakes in their work. 
so that it may be worth while to discuss it in some detail. These workers 
isolated the lesions which were to be studied either with ‘‘inert’’ or ‘‘slightly 
antiseptie’’ fillings for varying periods of time: up to six months in the case 
of the inert fillings but only a period of days to weeks with the ‘“‘slight!y 
antiseptic’’ fillings. The selective effect of isolation must be considered in 
those cases where inert fillings were placed. Undoubtedly the samples 
collected from the isolated lesions were not representative of normal lesions 
because of the dramatic shift in conditions resulting from the placing of the 
filling and the great decrease in interchange with the environment which 
must have been a consequence. Probably the samples contained only those 
forms able to survive for long periods of time in the isolated lesions. This 
may seem more or less obvious, but the point is that isolation from the 
environment, whether by filling or extraction, may be a major factor in 
determining the results. The use of antiseptic fillings confuses results 
further, since it superimposes the effects of antiseptics on those of isolation. 
At the time of sampling, the teeth were isolated with rubber dam and painted 
with iodine to prevent contamination of samples by bacteria from tooth 
surfaces. However, no experiments were conducted to test the effectiveness 
of this procedure, and evidence, to be presented below,’® indicates that the 
method is not very effective. It has the twofold drawback that it may not 
kill all the potential contaminants while killing some of the bacteria in the 
sample. From this work, some idea is gained of what ought not to be done 
in collecting samples of carious material for study. 

McIntosh, James, and Lazarus-Barlow’ merely flamed the extracted 
teeth from which they collected samples and apparently made no effort to 
test the effectiveness of this procedure. Clarke® and MeLean® dipped ex- 
tracted teeth in boiling water for a moment, a method which was probably 
not completely effective, but they made no tests of the degree of sterilization 
achieved. Okumura’ and Jay and Voorhees" ignored the problem; at least 
they made no mention of it in their publications. Morishita’? separated teeth 
to be sampled from adjacent teeth and gums with rubber dam and then 
painted iodine tincture on the teeth, subsequently removing it with ethanol. 
Samples were then taken with a drill. Again no test of the effectiveness of 
this elaborate procedure was reported, but the work of Tunnicliff and 
Hammond" indicates that it is not very effective. 

Tunnicliff and Hammond, in order to demonstrate the presence of 
bacteria in the pulps of teeth which were intact by clinical standards, had to 
show that samples collected from these teeth for cultivation had not been 
contaminated from the tooth surface. They, therefore, made a study of the 
sterilization of the surfaces of extracted teeth. Of six teeth dipped in alcohol 
and then flamed, only two had sterile surfaces when tested in 0.2 per cent 
glucose-brain broth at pH 7. When 12 teeth were exposed to the alcohol 
flaming procedure repeated five times, only two of the teeth had sterile 
surfaces by their method. Of 22 teeth treated with tincture of iodine 
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followed by two aleohol rinses and then flamed, only 11 or 50 per cent were 
sterile. When 34 teeth were exposed to 88 per cent phenol for fifteen 
minutes, followed by fifteen minutes in ethanol, and then flamed, only 25 
teet|\. or 73.5 per cent, were sterile by the method of testing. Thus it is clear 
that sterility of the tooth surface is very difficult to achieve. But, one may 
ask. Why is it so important to have the tooth surface sterile? The counts of 


Klicler and Gies* indicate that tooth surfaces may have from a few hundred 
thousands to several million bacteria per milligram by cultural methods or 
eve: hundreds of millions by microscopic counting methods. Thus, a very 
sma!l surface contamination of a piece of dentine in which caries is only 
beginning may completely alter the flora of that sample either when micro- 
scopic counts are made, such as those of Bibby and Hine," or when cultural 
enumerations are made. 

Because of the difficulty of obtaining surface sterility, Tunnicliff and 
Hammond! '® simply washed tooth surfaces in soap and water before taking 
samples in their later studies without making any check of the effectiveness 
of this method. Canby and Bernier’ isolated teeth to be sampled with 
rubber dam and used in that sequence: 7 per cent iodine in ethanol, 95 per 
cent phenol, and 70 per cent ethanol. After each sterilizing procedure had 
been carried out, samples were taken. But no tests of the effectiveness of the 
method were reported. 

Harrison,'® aware of the work of Tunnicliff and Hammond," in a study 
of caries in rats, attempted to solve the problem by a tenfold washing of 
samples in sterile saline solution. This procedure should reduce the count 
of bacteria which may be readily washed from tooth surfaces but more 
adherent forms will not be so removed. Therefore, this method does not 
solve the problem. Nonearious teeth used as controls indicated that this 
method reduced surface contamination but did not eliminate it. Counts from 
carious teeth and from nonearious controls overlapped each other to a con- 
siderable degree. 

Recently Burnett and Scherp’® *° have published the results of investiga- 
tions of the flora of caries. While these workers are much more conscious of 
the problem of collecting representative samples than earlier workers, their 
methods do not rule out the possibility of surface contamination of the ma- 
terial collected for study. Further, in spite of precautions, the carious dentine 
collected by them and thought to represent the advancing front of caries, 
may have been contaminated with bacteria from portions of the lesion show- 
ing a more advanced state of decay because the samples were taken through 
the outer surface of the lesion. It must also be pointed out that their samples 
were taken from extracted teeth which had been stored under aseptie condi- 
tions for varying periods of time. As indicated above, this amounts to isola- 
tion of the tooth in an artificial environment. It may be argued that micro- 
scopie examination of ground dentine samples protects one against mistakes 
introduced by contamination. This is probably not true, because of the fact 
that mieroseopie counts are much greater, usually, than counts obtained by 
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methods which entail cultivation of bacteria. Thus, a sample of dentine of 
relatively low population which becomes grossly contaminated from the tooth 
surface will be even more contaminated, in an absolute sense, by microscopic 
methods than by cultural methods. 

As pointed out by Tunnicliff and Hammond,” strong antisepties, because 
of their toxic effects, cannot be used on caries that one hopes to sample. fut 
it may be possible to use physical sterilization, and we have studied heat and 
ultraviolet sterilization as possible agents. Physical sterilization may aiso 
select the more resistant organisms in the sample but such procedures may 
achieve adequate surface sterilization, and one can then be sure that isolated 
forms do not represent surface contaminants. 

This article, then, represents a preliminary study of the sterilization of 
tooth surfaces and of the recovery of bacteria from the interior of the carious 
tooth following such sterilization. 


Methods 


It was decided that the best approach to the problem of recovery and 
study of bacteria of the caries lesion would be to divide the study into two 
distinet parts. The first part would be concerned with the development of an 
aeceptable bacteriologiec technique that would permit the recovery of a 
nearly representative sample of bacteria from the lesion. The second part 
of the work would primarily be concerned with a tentative identification of 
the bacteria in caries. 

As physical sterilizing agents, we employed paraffin at 200° C. and a 
Cenco No. 71387 ‘‘Mineralite’’ ultraviolet light at exposure times up to 
twenty minutes. Some teeth were simply dipped in the paraffin for a varying 
number of seconds and then tested for sterility. Other teeth were rotated 
at a distance of 10 em. from the source of the ultraviolet light for a suitable 
period of time. 

As a means of testing for sterility, various specimens were immersed in 
thioglycollate broth (Difco) or brain-heart liver broth of the following 
composition : 


Brain-heart infusion, Difco 3.7 Gm. 

Liver extract, Lilly 1.5 Gm. 

Distilled water 100 ml. 
pH 7 


In later cultivation of samples and isolation of cultures, we utilized 
brain-heart liver agar which differed from the broth only in that it was 
solidified by an addition of 2 Gm. of agar per 100 ml. of the water. 

The teeth used in this study were obtained from the Division of Oral 
Surgery, College of Dentistry, University of California. Immediately follow- 
ing extraction, teeth were collected in glass containers and stored in a 
refrigerator. The carious lesions selected for a study were divided into two 
general types: 

1. The preclinical lesion which exhibits an unbroken but altered surface. 
This type of lesion generally extends through the enamel and involves the 
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dentine in varying degrees. The caries of both enamel and dentine is, for 
the most part, pigmented. The color of the pigment varies from a light to a 
deep brown. 

» The clinieal lesion is one in which cavitation of the enamel surface 
has oceurred and involves a greater area of dentine. Cavities with minimal 
breakdown of the enamel were selected since they were least likely to have 
penetrated to the pulp. An infected pulp is a consideration whenever an 
attempt is made to recover organisms from the deeper part of any caries. 

Other methods are discussed in connection with the particular experi- 
ments to which they pertain. 

Results 


In order to determine whether surface contamination could be minimized 
without destroying the bacteria in the deeper parts of the lesion, it seemed 
desirable to develop a technique which would insure a margin of surface 
sterility. 

The first attempt at surface sterilization consisted in placing the ex- 
tracted teeth in a bath of molten paraffin at 200° C. for varying periods of 
time. Upon removal from the paraffin, they were allowed to cool under 
aseptic conditions. A sterile dental burr was inserted through the thin coat- 
ing of paraffin, and a portion of the enamel surface was ground away from a 
nonearious area. The findings were cultured in a suitable medium for 
several days. When there was no growth, it was assumed that the intact 
surface under the paraffin coating was sterile. Surface sterilization by ultra- 
violet light was also tried, but this method proved ineffectual and was dis- 
carded. In order further to test the efficacy of the methods, the following 
procedure was carried out. 

When the teeth heated in the paraffin bath were placed in the relatively 
cold broth, the thin coating of molten paraffin congealed and separated from 
the tooth surfaces. These teeth with their exposed surfaces were then in- 
cubated at 37° C. for several days to determine the sterility of the surfaces. 
The specimens which did not give rise to turbid cultures were considered to 
be free from surface contaminants. 

The teeth with surfaces free of contaminants were then split into parts 
in an aseptie environment. The splitting was accomplished with the ordinary 
end-eutting wire nippers which produce a clean fracture through the crown 
or root as desired. The fracture was made through the caries lesion. The 
split segments were again incubated in brain-heart liver broth or thioglycollate 
broth at 37° C. for several days under aerobic and anaerobic conditions. One 
part of the tooth fragment containing a portion of the lesion was cultured 
aerobically, while the remaining part was cultured anaerobically. The results 
shown in Table I indicate a sigmoid relation between the number of positive 
cultures from the internal lesion and the various periods of immersion in the 
paraffin at 200° C. It may be deduced from Table I that an immersion of 
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TABLE I. ToTaL NUMBER OF TEETH STUDIED AND NUMBER OF SURFACES AND INTERIORS I’roy 

WHICH MICROORGANISMS WERE GROWN AFTER EXPOSURES OF VARYING TIMES TO PARArrin 

AT 200° C. AND AFTER INCUBATION IN A SUITABLE MEDIUM UNDER EITHER AEROBIC oR 
ANAEROBIC CONDITIONS 








"ANAEROBIC INCUBATION 
POSITIVE | NO. OF 








~ AEROBIC INCUBATION 
TIME OF | NO. OF | POSITIVE 





























POSITIVE POSITIVE 
EXPOSURE TEETH | SURFACES INTERIORS TEETH SURFACES INTERIOKS 
SECONDS TESTED | NO. % NO. % TESTED NO. %o NO. % 
0 3 3 100 ~ 3 100 | 3 3 100 3 100” 
1 5 4 80 5 100 5 l 20 5 100 
2.5 4 2 50 + 100 | 5 1 20 4 80 
5 5 0 0 5 100 6 0 0 5 83 
10 5 0 0 3 60 5 0 0 3 60 
20 6 0 0 2 33 5 0 0 2 40 
30 5 0 0 1 20 | 5 0 0 0 0 
45 3 0 0 0 0 3 0 0 0 0 
60 2 0 0 0 0 2 0 0 0 0 


fifteen seconds in 200° C. paraffin sterilized the external surfaces of the teeth 
and gave approximately 50 per cent positive cultures from internal lesions. 

The second phase of the study consisted of the recovery of organisms 
from the caries lesion. In order to prevent the tooth surfaces from becoming 
secondarily contaminated following their immersion in hot paraffin, they were 
allowed to cool to room temperature under aseptic conditions. This resulted 
in a thin paraffin membrane which remained adherent to the tooth surfaces. 
The slow cooling of the teeth actually gives a longer period in which the 
tooth retains heat as contrasted to the immediate cooling by plunging the 
specimen into cold media which was done in testing for surface sterility 
during the first part of the experiment. 

Further experimentation indicated that with the longer cooling period, 
surface sterilization could be accomplished by immersion in paraffin at 200° 
C. for one second in the case of the preclinical lesion and 2.5 seconds for the 
clinical lesion. 

Following surface sterilization and cooling, the crowns of the teeth were 
split from their roots with the wire nippers. The crowns were then split at 
the center of the lesion so as to expose the inner part of the affected area. 
Samples were obtained by grinding with a 1%4 round burr from the border 
area of the lesion. The border area was determined as being the innermost 
part of the affected dentine which had been exposed by fracturing with the 
nippers. Although hard, the area showed definitive color changes. In the 
ease of the preclinical lesion, the sample was usually taken from the dentine 
in the region of the amelodentinal junction. The areas from which samples 
of the border area of the clinical lesion were taken varied with the depth that 
caries had penetrated the dentine. The entire procedure was executed under 
aseptic conditions. 

In addition to the brain-heart liver medium, plates of tomato juice agar 
(Difeo) were inoculated with samples which were simultaneously taken from 
some of the caries lesions. This was done in order to compare the results 
with the usual method of cultivating acidurie organisms. 
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initially, the specimens were incubated at 37° C. under microaerophilic 
conditions in eandle jars, but it was found that one type of colony which grew 
very slowly under these conditions grew more rapidly as an anaerobe. Be- 
cause of this peculiarity, the specimens were incubated at 37° C. for seven 
days under microaerophilic conditions and then for four days under strict 
anacrobiosis (phosphorus jar). 

samples were taken from a total of 75 lesions; 44 were preclinical lesions 
and 31 were clinieal lesions. Upon cultivation, 33 of the samples taken from 
the 75 lesions failed to develop colonies (plates were examined under a dis- 
secting microscope). Nineteen of the negative samples were from the pre- 


clinical lesions, while 14 were from the clinical lesions (Table IT). 


TAB II. FREQUENCY OF ISOLATION OF PLEOMORPHIC AND OF DEFINITE FORMS OF BACTERIA 

FroM CULTURED SAMPLES OF CARIOUS DENTINE FROM TEETH WHOSE SURFACES WERE STERI- 

LIZED BY IMMERSION IN PARAFFIN AT 200° C. TOGETHER WITH THE FREQUENCY AT WHICH THE 
SAMPLES YIELDED POSITIVE CULTURES 


OF ISOLATION OF BACTERIAL 





| FREQUENCY 
CULTURES FROM CARIOUS LESIONS 


NO. OF | POSITIVE TOTAL DEFINITE 

















DESCRIPTION OF 
CARIOUS LESIONS | CULTURES CULTURES PLEOMORPHIC FORMS 
ESIONS CULTURED NO. % NO. | NO. % | NO. % 
Preclinical 44 25 57 65 59 90 6 10 
Clinical 31 17 55 32 27 84 5 16 








Altogether, 97 strains of bacteria were obtained from the sampling of 
42 lesions. Twenty-five of the positive samples which yielded the 97 strains 
were from the preclinical lesions and 17 were from the clinical lesions. Table 
IT summarizes the number of strains according to the type of lesion from 
which they were obtained. 

Eleven of the strains (11 per cent of the total number of strains ob- 
tained from both preclinical and clinical lesions) could be tentatively classified 
on a morphologie basis. These were staphylococci, gram-positive rods, and 
Gaffkya. The colonies of these strains on the plates were always few in 
number; there was often only one colony. The remaining 86 strains (89 per 
cent) were pleomorphic. Fifty-nine pleomorphic types (90 per cent) were 
isolated from preclinical lesions and 27 pleomorphic types (84 per cent) were 
recovered from clinical lesions. The 86 pleomorphic strains were tentatively 
classified into five types based on the similarities and dissimilarities of their 
colonies and the morphologic characteristies of the cells at primary isolations, 
as follows: 

Type I. Upon eultivation on nutrient agar, pleomorphic gram-positive 
rods; in broth, ‘‘branched chains’’ of cocci. Cells are shown in Fig. 1, colonial 
forms in Fig. A 

Type II. Pleomorphie gram-positive cocci. The colonies were very low 
and terracelike in appearance (Figs. 3 and 4). 

Type IIL. Filaments having thickened ends, often branching and frag- 
mented (Fig. 5). The eolony was rough, hard and coherent, and firmly ad- 
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Fig. 1.—A ramifying streptococcal arrangement and a packet of cocci from a broth 
culture of Type I. (Gram stain; ca. 1,000.) 

Fig. 2.—A colony of Type I, grown on agar surface. Central rough heaped part is 
surrounded by a smooth, flat, more transparent marginal frill. ( X17.) 

Fig. 3.—Pleomorphic cocci or short diphtheroids from an agar culture of Type II. (Gram 
stain; ca. 1,000.) 

Fig. 4.—A very thin flat colony of Type II. ( X17.) 

Fig. 5.—Highly pleomorphic cells with clavate ends and branches from an agar culture 
of Type III. (Gram stain; ca. 1,000.) 

Fig. 6.—An ordinary pulvinate and opaque colony of Type III. (Agar streak plate; ca. 
XiF.3 

Fig. 7.—Long threads, rods, and other cells of Type IV. (Gram stain; ca. 1,000.) 

Fig. 8.—A rough colony of Type IV. (ca. X17.) 
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herent to the medium (Fig. 6). It was possible to identify Type III tentatively 
as sctinomyeetes because of their morphologic characteristics, whereas the 
iden tifieation of Types I and II was difficult. 

(ype IV. Unusually thick, short or long threads, exhibiting a tendency 
to vrow into the agar medium. They stained gram-positive (Fig. 7). The 
usual colonial form is shown in Fig. 8. Upon further study, it developed 
that this type is a nonsporulating variant of an aerobic spore former, and it 
should probably be placed in the genus bacillus. 

Type V. Miscellaneous pleomorphic strains that were not identifiable with 
any of the above types. 


[t may be seen from the data presented in Table III, which differentiates 
between the frequencies of isolation of pleomorphic types occurring in the 
preclinical and clinical lesions, that Types II, III, and IV were frequently 
present in both the preclinical and clinical lesions. Type I seems to occur 
somewhat more frequently in open clinical lesions. 


TasLe IIT. RELATIVE FREQUENCY WITH WHICH VARIOUS TYPES OF PLEOMORPHIC AND 

DEFINITE FoRMS OF BACTERIA WERE ISOLATED FROM SAMPLES OF DENTINE TAKEN FROM 

PRECLINICAL AND CLINICAL CARIES AFTER SURFACE STERILIZATION OF THE TOOTH IN LIQUID 
PARAFFIN AT 200° C. 








DISTRIBUTION OF CULTURES ISOLATED AMONG PLEOMORPHIC AND DEFINITE 
FORMS OF BACTERIA 














PLEOMORPHIC DEFINITE FORMS 
DESCRIPTION GRAM 
OF CARIOUS TOTAL I I ll IV Vv RODS STAPH. GAFFKYA 
LESION ISO’ ATES % % % % % % % 
Preclinical 65 6 18 57 6 3 3 5 2 
Clinical 32 19 16 38 6 6 9 3 3 





Bacteriologie smears were prepared from ground dentine of the lesions. 
The microorganisms observed under the microscope resembled the strains 
from Types I, II, and III. These types seemed to occur in the deeper parts 
of the lesion. The thick threadlike Type IV were most frequently found in 
the ground dentine taken from the more superficial areas of the brown dis- 
colored lesion. 

The samples taken from nine lesions, which included four preclinical and 
five clinical lesions, were simultaneously cultured in a medium favorable to 
acidurie organisms, that is, tomato juice agar. These cultures were then 
compared with similar samples cultured in brain-heart liver media. In all 
nine cultures on brain-heart liver agar, colonies grew well or luxuriantly, 
although in relatively small numbers. On tomato juice agar, three of the 
nine plates were negative as judged with the binocular dissecting microscope 
at x30 magnification. Growth in the other six cultures was poor in comparison 
to that seen on the brain-heart liver agar. 


Discussion 
Attention is invited to the fact that the material collected in the study 
is not comparable with that of other studies. Samples were collected from 
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the hard, apparently sound but pigmented, innermost part of the preclinical 
and clinical lesions. These samples were not collected through the outer 
surface but from the surfaces formed by splitting the teeth. Histolovic 
examinations of several sections of areas of similar appearance have shown 
the presence of microorganisms at depths corresponding to the field from 
which the bacteriologic samples were taken. The dentine samples were 
collected only after adequate means of surface sterilization had been developed. 
The teeth which were sampled were refrigerated after collection and prior to 
examination. Other factors being under control, the organisms in the samples 
should represent the flora of the sound but altered dentine underlying the 
obvious carious lesions. 

There were, however, two factors which were not under direct experi- 
mental control. It is possible that heat sterilization of the surface may have 
killed thermosensitive forms in the interior of the lesions, and, in view of 
Tunnicliff and Hammond’s™ results which demonstrated bacteria in the 
pulps of about one-third of intact, extracted teeth, contamination may have 
arisen from infected pulps. In respect to the first factor, it may be said that 
the pleomorphic forms which were isolated were not found to be heat resistant, 
since about 40 per cent of the lesions sampled failed to yield cultures after 
surface sterilization, although in the absence of such sterilization (Table I) 
100 per cent of samples tested gave rise to viable cultures. Concerning the 
second factor, it seems unlikely that material from the pulps could have 
contaminated the lesions because the nippers bring about a splitting of the 
tooth rather than a slicing or sawing action which might spread the material 
from infected pulps over the carious lesion. In any event, this factor was 
under statistical control since infected pulps were observed by Tunnicliff and 
Hammond in only one-third of the teeth they examined. 

It may be contended that the selection for isolation of colonies which 
resulted from cultivation of the dentine samples was arbitrary. Although 
subjective factors may play a role in such procedures, the strains isolated 
did appear to have formed the largest numbers of colonies on the plates. 
True, also, different species may form similar colonies, but it seems probable, 
considering the large number of strains involved, that the predominating 
forms were isolated. Approximately equal numbers of cultures were isolated 
from each of the plates. If there is a bias, it is likely to have been in the 
direction of unusual forms. 

In view of these considerations, it seems likely that the pleomorphic 
forms isolated are truly representative of the carious lesions which were 
sampled. It may be significant that the organisms of “Type III” (most fre- 
quently isolated from either type of lesion) morphologically resembled 
actinomycetes. 


Summary 


In order to establish the flora of caries lesions of dentine it is essential 
to take measures which rule out contamination by microorganisms from tooth 
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ces of specimens taken for cultivation. A survey of the literature 
indicates that antiseptics may be ineffective in establishing surface sterility. 
Our results indicate that sterility of surfaces may be achieved by heating 
tee! li in paraffin at 200° C. for suitable periods and that under these conditions 
nisms in the interior of the tooth are not necessarily killed. Since in 
this investigation we are primarily concerned with bacteria found at the 
innermost part of the preclinical and clinical lesions, destruction of desired 
nisms by the methods employed to kill undesirable ones on the outer 
suraces does not seem to be important. 

So that contamination of our samples from more superficial carious 
material might not occur, specimen teeth were split through carious lesions 
with sterile nippers. Samples were then ground from the split tooth surfaces 
with sterile burrs. Samples so collected were used to inoculate plates of 
culture media, All of these operations were carried out under aseptic condi- 
tions. In specimens from representative preclinical and early clinical caries 
pleomorphic bacteria predominated. The form most frequently isolated 
appeared morphologically to be possible actinomycetes. Further studies of 
the characteristics of these microorganisms will be reported in a subsequent 


su 


article. 
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GINGIVAL CONDITION IN PREGNANT WOMEN 
A Report Based on the Examination of the Gingivae of 1,002 Pregnant Women 
Mouamep S. Gripty, F.D.S.R.C.S. (ENna.),* ALEXANDRIA, EGYPT 


ORMONAL upsets of ovarian origin occur during the menstrual period, 
H at puberty, and during pregnancy. The upset occurring at puberty 
rapidly corrects itself; only some increase in the incidence of gingivitis at 
that period denotes the oral aspect of the disturbance. The upset occurring 
at the menstrual period is of so short a duration that it is logical to expect 
no gross reflection of the condition on the oral mucosa. 

During pregnancy, the hormonal upsets last for a considerable number 
of months; hence the preponderance of a type of gingivitis known as “‘gingi- 
vitis gravidarum’’ and the appearance of definite tumors on the gingivae of 
some pregnant women. These tumors are ealled ‘‘pregnancy tumors of the 
gingivae.’’ The name is a long one, so I suggest the name of ‘‘pregulis’’ to be 
used for such a tumor. The name is short and easily explains itself as an 
epulis occurring during and because of pregnancy. 

Ziskin,’ after extensive studies on women and monkeys, has classified the 
gingival upsets due to the influence of the sex-related hormones into five 
classes : 

1. The bleeding gingivae, with more or less no other manifesta- 
tion. 

2. The mildly puffed gingivae. 

3. The raspberry red gingivae. 

4. The hypertrophic gingivitis of pregnancy. 

.. The pregnaney tumor. 


In the present work, only the last two classes are considered to be due 
to pregnaney. The first three classes are not of so specific a nature as to 
render them a problem in diagnosis. 

On biopsy, both hypertrophic gingivitis of pregnancy and pregnancy 
tumors of the gingivae present the same picture. The difference lies in the 
localization or diffusibility of the lesion. Each starts as a hyperplastic change 
in the epithelium, edema, and a much vaseularized corium. The blood vessels 
in the corium may be so numerous that a diagnosis of hemangiomatous epulis 
or even a hemangioma may be made by the histopathologist. 

The site of the tumors may be predetermined by some previous irritation 
or infection involving the interdental papilla. Mouth breathing or enthusiastic 
tooth brushing of the front region of the mouth accounts for the preponderance 





*Senior Lecturer in Dental Anatomy and Histopathology, University of Alexandria. 
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of the lesions in the anterior part of the mouth. It is of interest to note that 
some pregnancy tumors appeared at the upper lateral incisor region, a place 
where gold crowns are inserted as ornaments among the lower classes in Egypt. 

The present work, spread over eighteen months, was carried on in the 
Obstetric Department of the University Hospital of Alexandria, Egypt. The 
histopathologic part was done in the Dental Section. 





Fig. 1. Fig. 2. 


Every pregnant woman coming for registration was asked about her 
mouth condition. Data including name, address, age, and number of previous 
pregnancies were put down in a special chart. The obstetrician examined the 
patient and recorded the stage of pregnancy in weeks. Later, the mouth was 
examined by mirror and probe. As regards the mouth condition, the gingivae 
were classified under four categories, each referred to by a certain capital 
letter, thus 


1. N meant normal gingivae. 

2. G meant common gingivitis, without any hyperplastic signs. 

3. H meant hyperplastic gingivitis (gingivitis gravidarum) (Figs. 
1 and 2). 

4. T meant a gingival pregnancy tumor or, as I might suggest, 
“a pregulis” (Figs. 3 and 4). 


If the hyperplasia was found to be exaggerated so much that a probe could 
pass between the edge of the affected gingivae and the neighboring normal 
tissue, the condition was referred to as accentuated hyperplastic gingivitis, and 
a circle was drawn around the letter H on the chart. 

The third and fourth conditions are those which were considered as 
definitely due to pregnancy. Pregnancy could not be blamed for causing 
gingivitis without hyperplasia, although it might be an early stage of gingi- 
vitis gravidarum or pregnaney tumor. 

Biopsy specimens were taken from Groups 3 (Fig. 5) and 4 (Fig. 6). Three 
points were looked for in each slide, and were considered as musts for correct 
diagnosis : 
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1. An inerease in the number of the prickle cells. 
2. The presence of hydropic spaces in and between the prickle 
cells. 


A eorium rich in blood vessels. 





Fig. 3. Fig. 4. 





Fig. 5. Fig. 6. 


It is noteworthy that not a single case of epulis proved to be a true 
fibrous epulis, if the patient was pregnant. All the epulides removed from the 
mouths of pregnant women showed the three diagnostic points just mentioned. 
| remember the ease of one epulis which was removed from a woman who 
stated that she was in her sixth month of pregnancy. The histopathologic 
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examination proved it to be of a common fibrous nature. After examination 

the obstetrician sent the patient back to me, stating that she was not pregnant ov 

and duly referring her to the internist. he 
Thus, attention should be drawn to two different observations : 


1. A common fibrous epulis does occur in a pregnant woman. If an 
epulis forms in a pregnant woman, then it will present the three charac- 
teristic points of a pregulis. 

2. An epulis with these three characteristic points does not appear 
exclusively in the mouths of pregnant women. It may appear in nonpregnant 
women and in men too. 

A third observation is worthy of further investigation. It is the appear- 
ance of somewhat similar hyperplastic growths in, patients with uncontrolled 
diabetes. This point needs further collection of data to enable one to compare 
the effect of female hormonal upsets with that of the pancreatic deficiency on 
the health of the oral mucosa. 

One thousand and two pregnant women were examined. They were 
mostly of the poor and lower middle classes. Their ages ranged from 17 to 
38 years. They were in the fourth to the ninth month of pregnancy. 

Of these 1,002 cases, 141 presented normal gingivae (N = 14 per cent), 602 
had inflamed gingivae without any clinical evidence of hyperplasia (G@ = 60 
per cent), and 232 presented definite hyperplastic signs, that is, gingivitis 


gravidarum (H = 23 per cent). Among this group thirty cases showed 
accentuated hyperplasia ( (7) = 3 per cent). Pregnancy tumors were seen 


in twenty-seven cases (7' = 2.7 per cent) (Table I). 


TABLE I. GuM CONDITION IN PREGNANT WOMEN (A Stupy or 1,002 CasEs) 























* aor | | NUMBER OF CASES | PER CENT 
1. Normal (NV) 141 14 
2. Common Gingivitis (G) 602 60 
3. Gingivitis Gravidarum (H) 232 23 
4. Pregnancy Tumor (7) 27 2.7 





The figures for gingivitis gravidarum and for pregnancy tumors are 
somewhat higher than those found by Looby or by Maier and Orban (Table 
II). 


TABLE IT. COMPARISON BETWEEN PRESENT FIGURES AND THOSE OF TWo PREVIOUS 
INVESTIGATIONS BY OTHER AUTHORS 

















| MAIER AND PRESENT 
ORBAN FIGURES 
LOOBY (530 CASES) (1,002 CASES) 
CONDITION (PER CENT) (PER CENT) (PER CENT) 
Gingivitis Gravidarum 10 19 23 
Pregnancy Tumor 2 0.5 27 








A Study of Twenty-seven Pregnancy Tumors 


The twenty-seven tumors were studied and some interesting conclusions 
were drawn (Figs. 7, 8, 9, and 10). tw 





n 
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|. Age Incidence.—The average age was 27 years. Eleven women were 
over 30 years, four women were below 20 years, while twelve women were 
het ween the ages of 20 and 30. 





Fig. 7. 





Fig. 9. 


2. Date of Commencement of Tumor.—The average date was at the 
twenty-fifth week of pregnancy, but, as the date recorded was that at which 
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the patient began to notice the tumor, it was quite feasible to presume that the 
tumor began to appear, unnoticed by the patient, one month previously, that 
is, during the fifth month of pregnancy. 





Fig. 10. 


3. Which Pregnancy?—The tumor appeared, on the average, during the 
fourth or fifth pregnancy. Only in four eases did the tumor appear in primip- 
aras. 

4. Site—The tumor sites were as follows: 

Front region, twenty-three cases (85 per cent). 
sack region, four cases (15 per cent). 

Facial side, seventeen cases (63 per cent). 
Lingual side, five cases (18.5 per cent). 

Both sides, five cases (18.5 per cent). 

The cases were equally divided between upper and lower jaws, right and 
left sides. 

The tumor has been found to be as common as the name of ‘‘Amina’’ 
among Egyptian women. Out of the 1,002 pregnant women examined, twenty- 
seven had pregnancy tumors and twenty-nine were called ‘‘Amina.’’ 
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Endodontics 


A PRELIMINARY REPORT OF AN INVESTIGATION TO STUDY THE 
EFFECTIVENESS OF CERTAIN DRUGS FOR STERILIZING 
CARIOUS DENTINE* 


N. Werk BurKMAN, D.D.S., Henry S. Scumipt, D.D.S., aNp Mary C. CROWLEY, 
A.B., M.S.P.H., ANN ARBor, MIcH. 


HE purpose of this study was to determine whether or not a method could 

be found for restoring extensively carious teeth to normal function. The 
teeth under consideration are those so seriously damaged that endodontic treat- 
ment or extraction ordinarily would be considered the only remedies. We were 
interested in removing the superficial carious dentine, and, by means of drugs, 
preventing the future development of the carious lesion and subsequent pulpal 
involvement. 

Before we can consider means of sterilizing carious dentine, we must give 
thought first to the extent bacteria invade the dentine. Among the early in- 
vestigators of this subject were some of the foremost researchers in dentistry. 
Black! stated: ‘‘Careful observation has shown that microorganisms do not 
begin to grow into the dental tubulae until the calcium salts have been dissolved 
out for some little distance in advance of them.’’ Dorfman, Stephan, and 
Muntz® deseribed a bacteria-free layer of partially decalcified dentine between 
the normal and earious dentine. Miller® states: ‘‘The action of acids always 
precedes the invasion of bacteria.’’ Miller? also queries: ‘‘Can the bacteria 
penetrate into normal dentin? This question must be answered in the affirma- 
tive. Since the average diameter of the tubule is greater than that of the bac- 
teria found in the mouth, it is but reasonable to conclude a priori that bacteria 
may under certain circumstances make their way in the tubule of apparently in- 
tact tissue without producing any visible changes.’’ Kronfeld* likewise has 
said that ‘‘there are always a few tubules that contain organisms at a level far 
ahead of the actual decalcification and decay.’’ Seltzer,® on the other extreme, 
states: ‘‘My experiments showed that when dentin at the base of prepared 
cavities was cultured, bacteria were present in 84% of the cases of medium sized 





*This research project is being conducted at the Kellogg Institute, University of Michigan 
Dental School, Ann Arbor, Mich. The following constitute the research group: Miss Mary 
Crowley, Drs. Weir Burkman, Henry Schmidt, W. B. Eggleston, Sr., W. B. Eggleston, Jr., G. F. 
Weaver, Clarence Moyer, and Dale White. This group is working under the guidance of Dr. 
R, F. Sommer and with the cooperation of Drs. F. D. Ostrander, G. R. Brooks, and D. A. Kerr 
of the University of Michigan Dental School. 
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cavities and in 938% of the cases where deep cavities were prepared.’’ These 
statements by such outstanding workers show a lack of agreement as to how far 
bacteria can and do penetrate dentine. 

In the studies of the sterilization of infected or carious dentine, many drugs 
have been used, notably phenol and silver nitrate. In recent years there has 
been little unanimity of opinion among workers investigating methods and ef- 
fectiveness of cavity sterilization. 

Thomas® concludes that ‘‘phenol does penetrate tooth structure and is not 
self limiting as a result of its action on organic matters,” whereas Stephan, 
Muntz, and Dorfman’ find that “phenol is of practically no value for applica- 
tion as a germicide in any appreciable thickness of infected dentin to be steri- 
lized.’’ They also find that, ‘‘of the thirty (30) germicides tested only saturated 
aqueous silver nitrate and hydrogen peroxide thirty percent (30%) sterilized 
cubes of carious dentin from 0.8 to 1.5 mm. thick.’’ This occurred only with 
relatively long exposures to the drug. Seltzer’ states: ‘‘My experiments in- 
dicate that silver nitrate was only twenty-eight percent (28%) effective whereas 
other agents, as Morson’s ereosote and 2 chlor-orth-phenylphenol were much 
more effective.’’ However, none were 100 per cent effective. Hence, a ‘‘disin- 
fectant’’ action to some degree may be achieved and the term sterilization ad- 
mittedly is used in deference to common usage. 

In discussing the value of silver nitrate as a sterilizing agent Zander* 
writes: ‘‘It may be seen that silver nitrate is not so effective as it is usually 
considered because it does not necessarily penetrate the tubules as far as the 
bacteria do.’’ Zander and Smith® maintain that ‘‘there is no appreciable dif- 
ference in the penetration of silver nitrate solution into dentin which has under- 
gone degenerative changes as compared to the penetration into sound dentin 
and the dentin of pulpless teeth.’’ ’ 

Stephan’ states: ‘‘Histological evidence that a chemical agent such as 
silver nitrate penetrates the tooth substance for a certain distance, does not 
prove that it can sterilize infected tooth substance for that distance. It may 
be present in an ineffective concentration. Although the use of a sterilizing 
agent such as a saturated silver nitrate solution may not produce symptoms of 
pain when applied to exposed dentin, nevertheless this does not prove that it 
may not injure the pulp.”’ 

In discussing the use of silver nitrate as a sterilizing agent, Prime™ states: 
The organisms (of dental caries) undergo fixations and are transformed into the 
albuminates of silver and silver oxide where the moisture is removed by drying, 
the spaces once occupied by mineral salts are filled with this insoluble alkaline 
metal like albuminate of silver.”’ 

Ireland’? concludes: ‘‘The remaining infected dentin in deep seated 
cavities in deciduous teeth can be completely sterilized by applying ammoniacal 
silver nitrate followed by eugenol which acts as a reducing agent.’’ 

Seltzer’® has found that a mixture of isomeric chlorophenolates gives a 
remarkably good surface germicidal result. He also obtained favorable results 
with an aqueous solution of Metaphen, 1-500, and with hexylresoreinol (solution 
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S$. 37). Thomas® states: ‘‘It is recognized that phenol is a protoplasmic 
poison producing death of tissue proteins and coagulating albumen.’’ Younger,"* 
ing on impregnation, believes that silver nitrate or zine chloride, when pre- 
‘ated on the dentine, effectively sterilizes the immediate underlying tooth 
structure. 

The preceding conflicting evidence reveals the state of confusion existing 
relative to the possibilities of sterilizing infected dentine. Previous investigators, 
in attempting to sterilize infected or carious dentine, have used various medica- 
ments. Many of these medicaments possess a tendency to coagulate not only 
contents of the dentinal tubulae, but the intertubular matrix as well." '* ** *°-?7 
In some eases these workers achieved a degree of penetration into the adjacent 
dentine, but none seemed to consider the dentinal tubuli as a means of convey- 
ance of the medicaments to other parts of the tooth and surrounding tissues. 
In this study, it was our purpose to utilize these same tubules and intertubular 
matrix as a means of conveying drugs to other parts of the dentine and pulp 


28, 29 


tissues.?? 

Meleney, Johnson, Pulaski, and Colonna’® have shown that a combination 
of penicillin and parachlorophenol is effective in combating mixed infections. 
t was decided to see what could be done in an attempt to sterilize carious dentine 
by using a combination of penicillin and eamphorated parachlorophenol.* We 
decided on this combination for the following reasons: both drugs are tissue 
tolerant; penicillin is effective against gram-positive bacteria, while camphorated 
parachlorophenol is effective against both gram-positive and gram-negative or- 
ganisms, ineluding yeasts. Penicillin, if carried over into culture media, can 
be neutralized by penicillinase. Camphorated parachlorophenol is not inhibitory 
after forty-eight hours.*® 

Our original purpose was to determine whether or not infected dentine 
could be sterilized, and, if this could not be accomplished, then to determine 
whether or not the bacterial activity could be reduced to a point where the 
natural body defenses could take care of the remaining bacteria. Of the forty- 
four eases to be reported, all were of the younger age group, ranging from 13 
to 30 vears of age. 

All eases presented teeth extensively broken down by caries. Most of these 
patients reported ‘‘toothache,’’ some for as long a period as four months. 


Procedure 


At the first appointment the carious tooth is banded with a stainless steel 
or copper band Steel bands are preferred because of the body’s high tissue 
tolerance for this metal The bands are cemented in place with zine oxyphos- 
phate cement. The tooth then is isolated by the use of a rubber dam and the 
operative field, including the surface of the carious dentine, is disinfected with 
tineture of Mereresin. All gross debris and superficial carious tooth structure 
are removed, and cultures are taken of the adjacent tooth structure. The drug 
mixture then is placed on the remaining carious dentine. Next, a thin layer 





*Camphor was added to act as a vehicle. 
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of ordinary guttapercha is sealed over the drug mixture, insulating the drug 
from both the cement and the metal band, as penicillin is inactivated by con- 
tact with either. It has been found that the use of a small amount of chloroform 
is an excellent aid in sealing the gutta-percha prior to filling the cavity with 
cement. Extreme care must be taken to prevent the oily drug mixture from 


Fig. 1.—Roentgenograms illustrating the type of teeth that were treated. 
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Fig. 2.—Typical mouths treated in this experiment. 
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comin in eontaet with the dry cavity margins, as the oily mixture would prevent 
a pevfeet seal of the cement and cavity margin, thus allowing possibilities of 
reil tion. 

.e drug mixture is made by placing a 50,000 unit tablet of soluble pen- 
(; on a sterile slab and, with an agate spatula, mixing with enough 


icil 
orated parachlorophenol to make a dry, stiff paste. (Penicillin is in- 


cal 


activated by contact with steel. ) 





Fig. 3.—Vials used for cultures, the adapter for vibrating the vials after cultures were taken, 
nd the manner in which it was attached to the vibratory apparatus (“Wiggle Bug’’). 

At the second visit, one week later, the next or middle layer of carious 
dentine is removed and cultured. The same treatment technique is followed as 
described for the first visit. 

At the third visit the innermost layer of carious dentine is removed and 
cultured. It is here that caution should be exercised not to expose the pulp. 
When this innermost layer of carious dentine is removed, the drugs again are 
sealed in and left permanently. These procedures were carried out in these 
three steps so that we could study the bacteriology of carious dentine at the 
various levels. 

Culture Technique 


Patients were seen at intervals of one week. Cultures were taken each time 
by eutting into the underlying carious dentine with a sterile burr and then 
releasing these filings into a small vial containing 1 ¢.c. sterile normal saline, 
atter which they were thoroughly vibrated in a mechanical vibrator in order to 
secure a uniform distribution of bacteria. One drop of the filing suspension 
was used as the inoculum for the following media. 
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1. 5 per cent rabbit blood agar plus penicillinase. 

2. Bacto brain-heart infusion broth plus 5 per cent ascitie fluid and 
penicillinase. 

. Bacto brain-heart infusion broth plus 5 per cent ascitie fluid, 0.1 
per cent sodium thioglycollate, and penicillinase (anaerobic culture) 

. Glucose broth plus 6.5 per cent sodium chloride for detection of 
enterococci. (All positive cultures were examined to determine 
whether or not streptococci were present, as staphylococci and yeasts 
will grow in 6.5 per cent sodium chloride. ) 

5. Nevin’s'’ medium for the detection of Str. salivarius. Other bacteria 
will grow on this medium but they do not produce large mucoid 
colonies. 

. Starch agar medium for the detection of Str. bovis. Other bacteria 
will grow in this medium. 

. Sabouraud’s medium for the detection of yeasts. Because penicillin 
was used as the drug, it was thought desirable to determine whether 
or not yeasts were present by the use of a selective medium. 

8. Tomato agar (Hadley formula)** for the detection of lactobacilli. 


Early in the study, cultures also were made on anaerobie blood plates but, 
when no difference was noted between them and the aerobic plates, they were 


discontinued. 
All negative cultures were incubated at 37.5° C. for one week before being 


discarded. 

At the termination of our treatment period, the last medication was left in 
the tooth, and over the gutta-percha and the cement we built up restorations 
of various types. 

Discussion 

Our results have been most encouraging. We have found that in this con- 
trolled group, 75 per cent were rendered either sterile on the eight media or 
had only a very scant growth on not more.than one of the media. Since these 
seant growths were so few in number, we could almost disregard them from a 


clinical standpoint. 
TABLE I. SUMMARY OF RESULTS 








Number of cases started 

Number of cases completed 

Number of cases dismissed due to lack of cooperation by 
the patients 

Number of cases positive after three or more treatments 11 (25 per cent) 

Number of cases with negative cultures after not more than 27 (61 per cent) 
three treatments 

Number of cases with scant growth on one medium after 5 (14 per cent) 
three treatments 

Number of cases considered successful 33 (75 per cent) 





Cases were considered successful if either negative cultures or seant growth 
on only one medium were obtained in no more than three treatments. Table I 
considers only successful cases from the bacteriologie standpoint. From the 
standpoint of subjective symptoms, roentgenographie findings, and clinical re- 
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sults. all but three of the forty-four cases have been considered successful. 
These conelusions are based on these cases that have been observed from three 
months to one and one-half years. 


TABLE II. BACTERIOLOGY OF TREATED CASES 








Number of teeth treated to completion 44 

Number of teeth negative after first treatment (45 per cent) 

Number of teeth negative after second treatment (16 per cent) 

Number of cases with scant growth on one medium after (14 per cent) 
three treatments 

Number of teeth positive after three treatments (25 per cent) 





Meyer’® states: ‘‘The tubules continue uninterruptedly from the pulp 
chamber to the surfaee of the dentin. The inner diameter near the pulp meas- 
ures + 3 — 4u. Toward the dentin periphery they gradually decrease in 
width. . . . During their course they produce delicate canaliculi which enter 
the ground substanee of the dentin and are disposed more or less at right angles 
to the lumen of the dentinal tubuli. . . . The thicker the layer of dentin, the 
more numerous the dentinal tubuli must be in the proximity of the pulp. The 
lumen of the tubuli decreases as the age advances. ’’ 

Meyer’® also states: ‘‘The number of tubulae running through one square 
mm. of dentin varies from 15,000 to 75,000 depending on their location ... ,” 
the greater number being near the dentino-enamel junction and the greater 
diameter toward the pulp. 

Since the dentinal tubuli are from 1 to 3 in diameter in the deeper struc- 
ture of the tooth, and the maximum diameters of the molecules of the drugs used 
in this study are approximately 6.3 angstra (A.U.),*° there is theoretically ample 
room for the free movement of the drug molecules in the dentine. 


1 w = 1/1,000 mm. 

1 A.U. = 1/10,000,000 mm. (10-7 mm.) 

1 AU. = 1/10,000n 

l nw = 10,000 A.U. 

1 dentinal tubule (of 1 diameter) has a diameter equal to 10,000 
ALU. 


Since the area of a circle equals 7 R2, one dentinal tubule could contain 
approximately 78,500,000 A.U. in one flat plane. The greater diameter of the 
drug moleeule is 6.3 A.U.;*° therefore, one flat plane of the drug could contain 
approximately 12,500,000 molecules. Now, if the dentinal tubule should be 
near the pulp, we may have a diameter of + 3,’ in which case one flat plane 
of the drugs possibly could contain approximately 112,000,000 molecules. 

In this experiment, the advanced carious lesions were our prime concern. 
Since all these cavities were near the pulp, we were dealing with the larger 
tubuli. It is reeognized that dentinal tubuli are not empty, but in either a 
carious lesion or normal dentine there probably exists ample space in the tubuli, 
the canalieuli, and the intertubular matrix to permit rapid penetration of the 
drug molecules. In recent years, the use of the electron microscope” has shown 
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Fig. 4.—Representative 
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that the dentine, composed as it is of many structural elements, has numerous 
spaces for the interchange of fluids (dentinal lymph), drug molecules, or even 
crvstals.2% 2% 8° Many of the favorable results that have been noted may be 
explained by this rapid interchange of molecules. 

At this point, we would like to enumerate some of the changes that have 
been observed by our group. 


1. In most eases, after the first application of the drug mixture, the dentine 
seemed to have undergone a noticeable change. Where it had been soft and 
leathery, it beeame dehydrated and firm, simulating normal dentine in gross 


physical character. 

2. Upon application of the drug, a mild pain sensation is experienced for 
two or three minutes. This occurs almost simultaneously with the liquefaction 
of the drug mixture on the cavity surface. 

3. After treatment these teeth showed improved responses to vitalometric 
tests. 

4. Painful teeth would be returned to comfort in a matter of minutes after 
the application of the drug. 

5. Negative cultures were obtained in about 50 per cent of the teeth after 
the first treatment. 

6. Many of this group of controlled teeth showed early periapical changes. 
These now show either normal tissue or beginning repair about the periapex. 


In this experiment we were fortunate in having most of our patients in 
their early adulthood, which is generally conceded to be the body’s most recu- 
perative period. However, this is only one of many factors that may determine 
success or failure. Others are: (a) good blood supply to the pulp, (b) size of 
the periapical openings, (¢) freedom from trauma, (d) a favorable blood pic- 
ture, ete. All these are important factors, particularly when a patient presents 
a tooth that is in the early stages of pulpal breakdown. 

Now, how and why do these changes occur? It is generally recognized 
today by histopathologists that dental caries results from unchecked acid 
demineralization of the tooth. This is a result of bacterial metabolism of car- 
bohydrates. To quote Robinson**: ‘‘The dentobacterial plaque is the microcosm 
in which the guilty organisms colonize. It is a complex organization of different 
bacterial types living in a ‘social’ group.’’ The bacteria encountered in dental 
caries are gram-positive and gram-negative. Yeasts also are found occasionally, 
as previously mentioned. The drugs suggested by our group are effective 
against all these organisms and can be employed safely in this work. Since the 
dentinal tubuli average from 1 to 3u in diameter and the molecules of the drugs 
used in this experiment are known to be 6.3 A.U. in their greatest dimension, 
we can reasonably expect many, many of these molecules to have access to the 
infected areas. This would partially explain some of the interesting phenomena 
observed in this experiment. 

If this experiment continues to show the same degree of success, then this 
type of work could open a new field—preventive endodontics. Medicine and 
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dentistry have long had their preventive fields, so let us consider this work 
from that standpoint. In the field of prevention, we must always consider any 
possible damage to the patient. So far, we have found not one single deleterious 
effect to the patient. However, only time will reveal the permanency of this 
method of therapy. 

Conclusions 


1. A method is described by which certain selected teeth with advanced 
carious lesions may be restored to function without endodontic treatment. 

2. Twenty-seven (61 per cent) of the forty-four cases treated in this ex- 
periment were rendered bacteriologically negative after three treatments: six 
(14 per cent) showed scant growth on only one culture medium after three treat- 
ments; eleven (25 per cent) were hot rendered bacteriologically negative atier 
three treatments. 

3. Forty-one (93 per cent) of the forty-four cases were treated successfully 
by this method when subjective symptoms, radiographic findings, and clinical 
results were considered. 

4. Further careful observation of these completed cases, along with addi- 
tional cases, will be required before this method can be recommended for routine 


elinieal use. 
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A CLINICAL APPRAISAL OF VARIDASE IN ENDODONTICS 


Sanrorp S. GoLDEN, D.D.S., Los ANGELES, CALIF., AND 
Wiuuiam A. Musarave, D.D.S., PASADENA, CALIF. 


T IS generally conceded in the practice of endodontices that the mechanical 
débridement of the pulp chamber and root canal is in large measure respon- 
sible for successful treatment. The various techniques and new antibiotic drugs 
involved in the treatment phase have been a great aid in reducing the number 
of patient visits necessary for the completion of a case. However, the constant 
goal of the endodontist is to treat recalcitrant conditions, such as fistulas, teeth 
with chronic suppuration, and putrescent pulps with non-irritating solutions, 
with as little trauma as is commensurate with thorough débridement, and with 
a minimum of surgical intervention in order to accelerate the process of repair. 
It is agreed that instrumentation alone may not remove all the debris 
from a root canal and that antiseptic solutions should be used to augment in- 
strumentation.' It is agreed also that any cleansing, but non-irritating, solution 
used in treating a specific infection involving endodonties would be of great 
importance to our specialty. It was with these facts in mind that a clinical ap- 
praisal of the drug Varidase (streptokinase-streptodornase) was started on 
selected cases more than eighteen months ago. It is anticipated that this en- 
zyme therapy may prove an adequate adjunct to accepted principles in pulp 
management. 


Nature and Action of Varidase 


Streptokinase and streptodornase are extracellular enzymes elaborated by 
hemolytie streptococci. These enzymes were excreted by the organisms into 
a culture medium; then, through specific laboratory methods, they were sep- 
arated from the bacteria and made into a sterile product.*? The streptokinase 
acts indirectly upon a substrate of fibrin or fibrinogen by activating a fibrinoly- 
tie enzyme in human serum which, in turn, causes dissolution of blood clots and 
fibrinous exudates.* The streptodornase acts directly upon a substrate of 
desoxyribonucleoprotein and desoxyribonucleie acid, which are the main con- 
stituents of nuclei and constitute 30 per cent to 70 per cent of the sediment of 
purulent exudates.‘ Its splitting action on the nucleoprotein causes a marked 
reduction in the viscosity of purulent exudates. It acts only on extracellular 
nucleoprotein or on nuclei of degenerating cells, and does not attack the nuclei 
or nucleoprotein of living cells.’ The action of both enzymes is self-limiting 
through the interference of serum inhibitors or the state of equilibrium be- 
tween substrates and end products.* 
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The combined biochemical, biophysical, and biologic reactions of these 
enyvmes have proved to be of therapeutic usefulness in medicine. Their po- 
tential usefulness in dentistry merits careful investigation. 

Piersma? states that the enzymatic cleansing action of Varidase can: (1) 
eliminate saprophytie bacteria by removing their culture medium; (2) facili- 
tate the emergence of fresh leukocytes and other humoral and cellular defense 
substanees and mechanisms; (3) facilitate antibiotic action by liquefying viscous 


harriers, thus permitting greater surface contact between the antibiotic and 
the bacteria; (4) reveal or aid extrusion of foreign bodies; and (5) aid in pro- 
moting the growth of normal granulation tissue. 

He further states that this can be accomplished by keeping the drug in 
close contaet with the necrotic area for periods of fifteen minutes to several 


hours, depending upon the area involved and provided that free drainage is 
assured. 
Selection of Cases 

(ioverned by the specificity of the drug, the thirteen selected cases were 
comprised of ten necrotic pulps of either moist or dry gangrenous type, two. 
necrotic pulps with involved apical areas and draining fistulas, and one necrotic 
pulp with apieal rarefaction and chronie suppuration. The pathosis in all 
cases was determined by routine examination, which included roentgenographs, 
vitality tests, and thermal response tests. The past medical histories of all the 
patients were taken and current symptoms, if any, were noted. All were in 
200d veneral health. 


Method of Treatment 


In all thirteen cases, the aseptic endodontic technique of opening into the 
canal was observed. One hundred thousand units of streptodornase and 25,000 
units of streptokinase were diluted with 15 ¢.c. of normal saline, and 1 c¢.c. of 
this solution was introduced into the canal until it overflowed the coronal por- 
tion of the tooth. The canal then was sealed with guttapercha for thirty minutes. 
Upon the removal of the gutta-percha, a pungent odor was detected. The 
mechanical débridement of the canal was carried out. In all eases, the prior 
introduction of Varidase simplified and facilitated this manipulation, and par- 
ticles of debris were noted to erupt upon continuous flushing with Varidase. 
The canals were washed with a solution of sodium hypochlorite, with sodium 
hydroxide and sodium chloride (Zonite), and with 3 per cent hydrogen perox- 
ide, sealed with sterile paper points until two successive negative cultures were 
obtained, and then filled in the routine manner with silver points. The aver- 
age number of patient visits for the ten cases were approximately three appoint- 
ments, 

The two fistulas were treated by establishing adequate drainage through 
the pulp chamber using a No. 3 file to just pierce the apex. The canal was 
washed with the Varidase solution, using a 26 gauge Becton-Dickinson regular 
hypodermie needle on a 2 e.e. Becton-Dickinson syringe. The needle was in- 
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serted in each fistula, and the Varidase solution was deposited into the apical area 
until a blanching of the tissue occurred. The patients experienced little discom- 
fort, if any. The coronal portion then was sealed with gutta-percha and thirty 
minutes was allowed to elapse before aspirating via the pulp chamber and the 
fistula, using a 26 gauge needle on a fabricated holder. Some of this material was 
collected and analyzed. The laboratory report stated that the specimen contained 
numerous disintegrated pus cells. The canal was mechanically operated on; ster- 
ile paper points were inserted and sealed. Two successive negative cultures were 
obtained before filling the canal. In both of these cases the fistulas closed within 
three days and the patients experienced no pain or discomfort. 

The necrotie pulp with apical rarefaction and chronic suppuration was first 
treated with the usual mechanical débridement and was medicated with cam- 
phorated paramonochlorophenol. When it was found that in two subsequent 
visits the drainage remained persistent, Varidase was introduced via the canal 
on the third visit, using the same armamentarium, until the patient registered 
a sensation of pressure. The canal was sealed with gutta-percha and allowed 
to remain for sixty minutes. A thorough aspiration of the canal was done, a 
sterile paper point was inserted, and the canal was sealed. On the fourth 
visit the patient was asymptomatic and the canal was dry. Two successive 
negative cultures were obtained and the canals were filled in the routine manner 
with silver point fillings. 

Conclusions 

The action of the Varidase was observed to possibly produce the following 
results. 

1. The viscosity of the pus was decreased, thus allowing freer drainage. 

2. Mechanical débridement was markedly implemented by the liquefaction 
of necrotic tissue. 

3. A persistently draining abscess was responsive to the more rapid cleans- 
ing quality of Varidase. 

4. Little, if any, irritation or discomfort was experienced by any of the 
thirteen patients. 

5. No allergic reactions were noted. 


In view of these clinical observations it seems reasonable to make the follow- 
ing tentative assumptions in the use of Varidase. 


1. Phagocytic activity may be increased locally. 

2. An appreciable percentage of the bacteria may be aspirated with the 
purulent exudate, thus permitting the natural defense mechanisms to complete 
the reduction of the inflammatory process through the stage of repair. 

3. The decreased viscosity would probably give greater surface exposure 
of bacteria to antibiotic therapy. 

4. Chemical cleansing of the walls of an abscess without medicinal irrita- 
tion may permit faster regeneration of healthy tissue. 
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ELECTRON MICROSCOPE STUDIES OF DENTINE 


The True Nature of the Dentinal Canals 


Frank R. Surorr, D.D.S., (N. Z),* DuNepiIn, New ZEALAND, 
Keira I. Wiiuiamson, M.Sc.,** anp W. S. Bertavup, B.Sc.,*** 
LowErR Hutt, New ZEALAND 


HE electron microscope has been used frequently in recent years for the 
study of dental tissues. In this article we make a preliminary report on 
what we believe to be an important and hitherto unnoticed feature of the 
structure of dentine, with particular regard to the dentinal canals and their 
contents. 
Methods and Material 


The dentine samples used in this investigation were obtained from freshly 
extracted young premolar teeth which, for orthodontic reasons, had been re- 
moved soon after eruption. In all these teeth the root apices were incompletely 
formed and samples of dentine were taken from the coronal region. 

Both sections of decalcified dentine and metal-shadowed replicas of ground 
and polished dentine surfaces were used in this study. Decalecification was 
carried out using a solution composed of 990 ml. 33 per cent formie acid, 150 ml. 
40 per cent Formalin, 3 ml. 10 per cent Aerosol, and 1,857 ml. water. One see- 
tion was decalcified in 10 per cent nitric acid in Formalin. Thin sections, 0.1 
u thick, were cut with a microtome designed by one of us (K. I. W.), details of 
which will be published in due course. 

Because of the extremely high magnifications obtained with the electron 
microscope, errors frequently arise in the interpretation of the micrographs. 
In order to reduce this possibility of error, the sections also were examined with 
the ordinary optical and phase-contrast microscopes. Some sections were ex- 
amined after Formalin fixation and some after fixation according to the method 
used by Bernick and associates.1 The odontoblastic process showed different 
appearances with each of these fixatives. 

From the Department of Basic Dental Sciences, University of Otago, and the Dominion 
Physical Laboratory. 

*Associate Professor of Oral Pathology, University of Otago, Dunedin, New Zealand. 


**Physicist, Dominion Physical Laboratory, Lower Hutt, New Zealand. 
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Replicas of undeealeified dentine surfaces were prepared in the following 
wa The teeth were cut into thin slices with a fine saw immediately after ex- 
traction and fixed by Bernick’s method using osmic acid and Zenker’s solution.’ 
The surface was prepared by wet-grinding to the desired level with various 
grades of Carborundum powder on a cast-iron lap so that a flat surface normal 
to the direction of the dentinal canals was obtained. This surface was then 
polished, initially on a cloth lap and later on a pitch lap, with rouge as the 
abrasive. Polishing on a cloth lap tends to remove softer material more rapidly 
and leave harder constituents in relief, whereas polishing on a pitch lap removes 
all constituents to the same level. This difference is important in interpreting 
the results deseribed. 

Replicas of both the cloth lap- and pitch lap-polished surfaces were made 
by coating the surface with collodion and then adding a layer of gelatin to 
strengthen the ecollodion film. The resulting layer is quite robust and can be 
peeled off with foreeps. The gelatin was dissolved away by floating the replica, 
collodion uppermost, on hot water. The collodion replica then was mounted on 
a specimen grid and shadowed with uranium. 

The electron microscope used in this study was the Metropolitan Vickers 
EM 2/1 installed at the Dominion Physical Laboratory. 


Experimental Observations 


Examination of Thin Decalcified Sections.—Our examination of sections of 
this nature confirms the existence of fine and coarse fibrillar networks compos- 
ing the matrix of dentine (Fig. 2) as previously reported by Scott and Wyckoff,’ 
Scott,’ Frank,? and Helwig and Menke.* Some of these fibrils show the periodic 
structure of collagen, while others do not. 

The odontoblastie processes showed varying appearances with each of the 
fixatives used. In dentine fixed in bulk with Formalin we observed, as have 
others,* * that the process appeared as a tube separated by a clear annular space 
from the surrounding matrix. This space was traversed by very few fine 
fibrils in a wide-meshed network and obviously contained very little organic 
matter (Fig. 1). The nature of this apparent space is discussed later. In 
sections fixed according to Bernick’s method' and decalcified in nitrie acid, 
however, the tubular appearance of the dentinal processes was not apparent; 
rather, they appeared as a mass composed of fine granules which we interpret 
to be the ends of longitudinal fibrils cut in transverse section (Fig. 2). 

We interpret this to mean that the odontoblastic processes are composed of 
protoplasmic extensions of the odontoblast cells, and we regard the differing 
appearances with each fixative as due to the different rates of penetration and 
different chemical actions of the two fixatives used. Both fixatives result in 
separation of the solid from the liquid phase of the colloidal protoplasm, pre- 
cipitating the former. In one instance the proteins are precipitated in such a 
form as to give the tubelike appearance, while in the other they are precipitated 
in the form of granules and fine fibrils. Differences in decalcification methods 
also may alter the appearances of these processes. If this interpretation is cor- 
rect, our observations confirm those of Frank? and Helwig and Menke.‘ 
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We differ from most previous workers in our interpretation of the clear an- 
nular space which, in such transverse decalcified sections, appears to surround 
the odontoblastic processes. Our conception of this apparent space is detailed 
in this article. 


Fig. 1.—Transverse decalcified section of young dentine fixed in bulk with Formalin. 
Protoplasm of odontoblastic process precipitated in the form of a tube surrounded by an 
apparently patent space. Comparison of this “space” with the same area in Figs. 3 and 4 
shows that it is an artifact produced by decalcification of highly inorganic material and does 
not exist in vivo. (Magnification, x6,000.) 


Examination of Replicas ——Examination of surface replicas showed that 
the area surrounding the odontoblastie processes and corresponding to the clear 
annular zone seen in decalcified sections was occupied, in fact, by a solid material 
which is a good deal harder than the surrounding matrix. In the micrograph 


of the replica of dentine shown in Fig. 3, the odontoblastic processes appear to 
be standing in relief. Therefore, on the actual dentine surface these are de- 
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pressed below the surface level. Immediately around each process is a more 
or less eireular zone of smooth material which appears in the replica to be 


sliclitly depressed below the general level and, therefore, on the actual dentine 
surface this zone is raised above the general level The rest of the matrix ap- 
pears to be much rougher. This replica is from a cloth lap-polished surface. 
As polishing on a eloth lap tends to remove softer material more rapidly and 


s 


? Fig. 2.—Transverse section of young dentine fixed in slices by Bernick’s osmic acid— 
Zenker solution method and decalcified in 10 per cent HNO; in Formalin. Protoplasm of 
odontoblast fiber precipitated in fine fibrils or granules again surrounded by an apparently 
patent space. (Magnification, x12,000.) 


leave harder constituents in relief, this raised region immediately surrounding 
the odontoblastie process must be appreciably harder than the rest of the dentine 
and not a patent canal, as is generally believed. The coarser texture of the 
dentine between the canals is probably due to its higher organic content and 
therefore softer nature. 

The repliea of the pitch lap-polished surface is shown in Fig 4. It is still 
possible to see the hard zone around each odontoblastie process, but this time 














666 SHROFF, WILLIAMSON, AND BERTAUD 


only by virtue of its greater smoothness as compared with the rest of the dentine. 
Pitch lap polishing tends to reduce both hard and soft constituents to the same 
general level, so this zone no lenger stands in relief. 





Fig. 3.—Uranium-shadowed replica of surface of young dentine polished on a cloth lap. 
(Depressions on the replica represent elevations on the actual surface, and vice versa.) Note 
the area around the odontoblast process which, in the actual surface, is raised above the 
general level of the surrounding matrix and is therefore a solid substance, harder than the 
intertubular matrix. The external diameter of this hard cylinder corresponds to that of the 
classically accepted dentinal tubule. (Compare with Fig. 1.) (Magnification, x<6,700.) 


In both replicas flat angular crystals with dimensions of the order of 0.3 p 
were visible embedded in the collodion film. We interpret these as crystals of 
the inorganic calcium salt which have been dislodged or loosened from the or- 
ganic matrix by the polishing process and subsequently removed in the collodion 
film. 

Comments 

We interpret these observations to mean that during life the dentinal canals 
are much narrower than generally is believed. They are completely occupied by 
the odontoblastic processes and are of no greater diameter than that of the latter. 
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In these preparations this diameter varies between 1.0 and 1.5 ». We believe that 
the area surrounding the odontoblastie process is not a patent space, but a com- 
tively thick-walled cylindrical tube, the walls of which are composed of 
highly inorganie material (much harder than the surrounding dentine) and 
contain comparatively little organic matter. In these preparations the external 
diameter of this tube is roughly 3.0 » and the internal diameter equals that of 





Fig. 4.—Uranium-shadowed replica of surface of young dentine polished on a pitch lap. 
The hard zone encircling the odontoblastic process is visible again, this time by virtue of its 
greater smoothness as compared with the rest of the dentine. This again indicates that this 
zone is not a patent space, but is composed of a solid material (see Fig. 1). (Magnification, 


6,400.) 


the odontoblastie process. As the odontoblastie process is not always centrally 
situated in the eanal, the thickness of the calcified walls of the latter varies, in 
Fig. 3, from 0.4 to 1.5 p. 

[t is significant that the external diameter of this calcified cylinder is of the 
same order of magnitude as that usually given for the classically accepted 
dentinal canal as seen in decalcified sections with the optical microscope. We 
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believe, however, that such hollow canals of this diameter, surrounding the 
odontoblastic processes, do not exist in vivo. The appearance as a canal or tube 
in decalcified sections is due to the action of the acid in dissolving the highly 
calcified material which surrounds the odontoblastic process and separates it 
from the surrounding matrix (Figs. 1 and 3). If this is true, any diffusion of 
fluid or particulate matter through dentine must take place only via the organic 
constituents of the matrix or the protoplasm of the odontoblastie process. 
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Fig. 5.—Diagrammatic representation of the authors’ conception of dentine structure in 
transverse and longitudinal sections. A, Wall of canals of hard, highly inorganic material 
(see Fig. 3); B, protoplasm of odontoblastic process, representing also the true width of the 
dentinal canals (see Figs. 2 and 3); C, intertubular dentine matrix, softer, more organic and 
fibrous than the wall of the canals, A (see Fig. 2): D, apparent width of dentinal canals as 
seen in a decalcified section due to acid solution of the calcified wall of the canal, A (see 
Fig. 1); HZ, possible location of what has been described as Neumann’s sheath (see Fig. 6). 


Support is given to our belief by re-examining the published micrographs 
of replicas of etched dentine surfaces shown in Figs. 12, 13, and 14 of the ar- 
ticle by Seott and Wyckoff, which show that the area immediately surrounding 
the process etches much more rapidly than the surrounding matrix. The same 
support is given by comparing Figs. 3 and 4 of Scott’s later work. 
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\ diagrammatie representation of our conception of the nature of the 
dentinal eanals is given in Fig. 5. 





Fig. 6.—Negative print of uranium-shadowed transverse section of decalcified root den- 
tine There is a suggestion of an external organic wall to those dentinal canals which lie free 
from the fibrous matrix at the edge of the section. If this proves to be Neumann's sheath, 
it surrounds the calcified canals which we describe and separates them from the rest of the 
lentine matrix. (Magnification, x6,000.) 

At present we are not in a position to comment on the presence or absence 
of Neumann’s sheath. However, certain of our micrographs of decalcified sec- 
tions do show a suggestion of a sheath of organic material (Fig. 6). If our 
interpretation of the structure of the dentinal canals is correct and this sheath 
is, in faet, a definite entity, then it would occur around the calcified tube which 
we have deseribed, thus separating it from the rest of the dentine matrix. 


Summary 
1. Electron microscope studies of decaleified sections and surface replicas 
of young dentine are reported. 
2. The appearance of the odontoblastic processes varies with different fixa- 
tives and different decaleifying fluids used. 
3. The odontoblastie process is composed of a protoplasmic extension of 
the odontoblast cell which appears in fixed sections as a fine fibrous network or 
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as a tube, depending on the fixative used. We interpret this varying appearance 
as being due to the different precipitating actions of fixatives in altering the 
colloidal nature of the protoplasm. 

4. The dentinal tubule, as presently accepted from examination of deecal- 
cified sections, is not the true picture of the structure existing during life. It is 
a canal with walls composed of highly inorganic material, much harder than 
the surrounding matrix and enclosing in its center the odontoblastie process, 
The diameter of the actual canals, therefore, is only that of the odontobastic 
process, approximately 1 to 1.5 w. There is no appreciable space for the diffusion 
of tissue fluid around this process. 

5. The erroneous appearance of a patent canal surrounding the odontoblast 
fiber in decalcified sections is due to acid solution of this highly ealeified wall. 

6. In these experiments the internal diameter of the calcified wall is of the 
order of 1.2 » and corresponds to the accepted diameter of an odontoblastiec 
process. The external diameter of the wall of this canal is of the order of 3 » 
and corresponds to the accepted diameter of what previously was considered 
to be the dentinal tubule. 

7. In some preparations there is a suggestion of a further sheath of organic 
material, which surrounds the calcified wall described and separates this from 
the surrounding matrix. This organic structure, if an actual entity, may be 
what has been described as Neumann’s sheath. 

Part of the work described in this article was carried out in the Dominion Physical 
Laboratory of the New Zealand Department of Scientific and Industrial Research, and is 
published with the permission of the Secretary of the Department. 

Part of the preliminary work was done with the aid of a grant to one of us (F. R. 8.) 
from the Medical Research Council of New Zealand, and this assistance is gratefully 
acknowledged. 
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STUDIES ON THE DENTITION OF THE MARMOSET* 
James H. SHaw, Px.D., anp Atna M. Auskaps, D.D.S., Boston, Mass. 


ARMOSETS (Hapale jacchus) are small insect- and fruit-eating primates 
M which inhabit tropical areas of Central and South America. They belong 
to the suborder Anthropoidea and the family Collitrichidae (Hapalidae). Since 
this species is one of the smallest among the primates, it was of interest to study 
the dentition and to determine the incidence of dental disease in representa- 
tives of this species. Likewise, we wished to determine the ability of these 
animals to survive under relatively standardized laboratory conditions when 
fed on purified or semipurified rations instead of their normal insect and fruit 
diet. Sinee the females of this species have been reported to breed well in 
captivity, and usually bear twins or triplets instead of the single offspring of 
most primates, the species has potentialities for use as experimental subjects 
in dental research, provided that suitable circumstances can be developed. 


Experimental 


Thirty-four marmoset monkeys have been purchased at different times 
during the last several years. They have been maintained in an air-condi- 
tioned animal room throughout the entire period of their laboratory existence. 
Upon arrival, the marmosets were separated into individual cages in order to 
minimize the possibility of cross-infection. On the basis of physical and oral 
examinations, thirty of the specimens were judged to be in late adolescence 
or to be young adults. The body weights of these animals varied from 170 
to 250 grams. Altogether, four obviously immature, younger marmosets were 
received in various shipments; the latter animals weighed between 100 and 
145 grams. They were offered a selection of fruits (grapes, bananas, apples, 
oranges, and so on) and a grain mixture, in addition to our usual caries-pro- 
ducing purified diet No. 100, to which had been added 0.1 per cent ascorbic 
acid.’ In the early weeks of their experimental life, the marmosets ate little 
or none of the purified ration; later they began to eat appreciable amounts. 
In view of the emphasis in the literature on the necessity for irradiation of this 
species by a therapeutic ultraviolet light, all groups were exposed to the rays 
of a General Electric Physician’s Model Ultra-Violet lamp for periods which 
were gradually increased to a maximum of five minutes per day at a distance 
of approximately 4 feet. 


From the Harvard School of Dental Medicine, Boston, Massachusetts. 
: *These studies were supported to a large extent by a grant-in-aid from the Nutrition 
Foundation, Inc., New York, New York. 
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The mortality in the early days after arrival in the laboratory was par- 
ticularly high, with approximately 50 per cent of the specimens dying within 
the first two weeks of the experimental regimen and an additional 25 per cent 
dying within the next two months. The eight that survived this period lived 
for two to three years, but each finally succumbed. 

During the early weeks of captivity, the largest numbers of deaths ap- 
peared to be attributable primarily to severe diarrhea, with occasional respira- 
tory involvement. In the later periods, death commonly was preceded by a 
gradually increasing immobility of the hind quarters and a relentless loss in 
weight and wasting of the muscles of the limbs. In practically all the marmo- 
sets that died after the first two months, there was a substantial osteoporosis, 
even though they were irradiated routinely and the purified diet contained 
adequate calcium, phosphorus, and irradiated ergosterol. However, some of 
those animals which survived the earlier periods died unexpectedly, with 
evidence of diarrhea and respiratory difficulties. No animal survived for 
longer than thirty-six months in the laboratory. 

In the course of the studies with this species, two pregnancies were noted, 
each of which terminated with the normal delivery of twins. The first pair 
grew and developed normally up until 10 and 11 months of age, respectively, 
at which times they succumbed in the same fashion as the adults. The second 
pair was much less vigorous from birth and both died in the third week of life. 
The entire skeletons of both babies in the second litter were extremely poorly 
calcified throughout. 

As soon after death as possible, the skull from each animal was fixed in 
10 per cent neutral Formalin. After fixation, the thirty-eight intact skulls of 
these various representatives of the species were cleaned and examined grossly 
and with the aid of a dissecting microscope. Radiographs were taken and 
examined. Four of the skulls were selected to represent various stages of de- 
velopment and were prepared for histologic examination. One upper and 
lower jaw from each skull was decalcified ; serial sections were prepared and 
stained in either hematoxylin-eosin or Mallory-azan; the other jaws were em- 
bedded in plastic for the preparation of undecaleified ground sections. 








Figs. 1 to 9.—Photographs of dried preparations of marmoset jaws. (Magnification, X 2.) 

Figs. 1 and 2.—Occlusal and lateral views, respectively, of maxilla and mandible of an 
adult marmoset. Normal with respect to tooth position. Note normal occlusion, and normal 
diastema between maxillary lateral incisor and canine into which mandibular canine fits at 
rest. Characteristic edge-to-edge bite. 

Fig. 3.—Lateral view of right maxilla and mandible of an adult marmoset in which 
there is a pronounced horizontal and vertical overbite, heavy calculus, and some pigmentation. 

Figs. 4, 5, and 6.—Occlusal, lateral, and ventral views, respectively, of maxillae and 
mandible of an adult marmoset. Note broad abnormal diastema_ between maxillary central 
incisors; flaring out of maxillary incisors and canines; slight crowding of maxillary premolars 
and mild lateral reduction in the mandibles; vestigial second permanent molar in both maxilla 
and mandible. 

Figs. 7 and 8.—Occlusal and lateral views, respectively, of an adult marmoset in which 
there has been extensive tooth loss, presumably due to periodontal disease. First, second, and 
third premolars are missing in the right mandible; canine, first and second molars are missing 
in the left mandible. There is partial extrusion of first, second, and third premolars in the 
left maxilla, presumably due to lack of opposing teeth. 

Fig. 9.—Frontal view of the jaws of an adult marmoset. Note missing left maxillary 
central incisor, cause unknown. 
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Figs. 1 to 9. (For legends, see opposite page.) 
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Results 


The marmoset has a deciduous and a permanent dentition. The formula 
for the deciduous dentition is 





2 1 3 
I a C . M 3° 
The formula for the permanent dentition is 
2 1 3 2 
I > C T PM 3 M a: 


A typical example of a normal permanent dentition is shown in Figs. 1 and 2. 

Of the skulls studied, the two from the youngest twins had erupted only 
deciduous incisors, six had mixed dentitions at various stages, and thirty had 
full permanent dentitions. The permanent maxillary incisors are roughly 
similar in contour and shape to human incisors. The permanent mandibular 
incisors are much longer and narrower than those in the maxillae. In most 
skulls there is evidence of an edge-to-edge bite for the incisors. The per- 
manent canines are uniformly longer than the incisor teeth; this is particularly 
evident in the maxillae. The permanent mandibular canine bites into a di- 
astema anterior to the maxillary canine. The premolars are uniformly single- 
rooted. In the maxillae, the lingual cusps of the premolars become larger in 
size from the first to the third, which leads to an over-all increase in the size 
of the crowns. In the mandibles, there is little or no difference in size among 
the premolars. The mandibular molars of the primary and secondary denti- 
tions have two roots while the maxillary molars have three. Uniformly, the 
second permanent molar tends to be smaller in size than the first molar. In 
a number of skulls this approached vestigial proportions, especially in the 
maxillae. Where the second permanent molar was particularly small, there 
was a partial, and sometimes almost a complete, fusion of the roots. 

On the gross inspection of the intact jaws, a number of different phe- 
nomena similar to those which occur in the human oral cavity were observed. 
In general, the frequency and severity of the disorders increased with the 
length of time that the marmosets were in the laboratory, although there were 
occasional exceptions, especially with regard to malocclusion. 


Calculus and Pigmentation—Of the thirty-eight marmosets examined, 
ten had heavy deposits of caleulus, and eleven of the monkeys had dark pig- 
mentation of the teeth. The relative distribution of caleulus and pigmenta- 
tion among the four anatomie types of teeth is presented in Table I. A typical 
example of one of the moderately severe accumulations of caleulus in the pre- 
molar and molar regions is shown in Fig. 3. A less heavy accumulation is 
shown in Fig. 5. 

Dental Caries.—Neither gross nor histologic examination revealed any 


evidence of initial or advanced carious lesions. Histologic examination of the 
serial sections and of the ground sections indicated that the structure of the 
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T,sLe I. RELATIVE DISTRIBUTION OF CALCULUS AND PIGMENTATION IN MARMOSET TEETH 




















a CALCULUS PIGMENTATION 
NUMBER OF NUMBER OF NUMBER OF NUMBER OF 
TYPE OF TEETH UPPER TEETH LOWER TEETH UPPER TEETH LOWER TEETH 
Incisors 2 0 22 28 
Canines 14 0 5 10 
Premolars 51 4 11 13 
Molars 5 3 8 5 





enamel and dentine was uniformly good, without evidence of any develop- 
mental abnormalities. There was a complete absence of any sulci or develop- 
metal pits or fissures in which food could be retained. 


Periodontal Disease——In a large percentage of the marmosets studied, 
there was evidenee of abnormalities in the periodontal tissues. This varied 
from a mild involvement of the gingiva to extensive pocket formation with 
bone loss. In mild form, the gingiva was hyperemic, enlarged, and free of at- 
tachment to the tooth, as in Figs. 10 and 11. Frequently the gingiva was so 
enlarged as to be eight to ten times the normal size with extensive hemorrhage, 
infiltration of cellular elements, and epithelial breakdown. A less severe ex- 
ample of this condition is shown in Fig. 14. Pocket formation was frequent 
and of varied depth, with substantial bone loss and tooth mobility in a num- 
ber of the animals (Fig. 12). In seven of the adult animals there were missing 
teeth, usually in the premolar and molar regions, but in three skulls one or two 
mandibular central incisors were missing. Since there was no evidence of 
caries in other teeth of these skulls and since there were other areas of perio- 
dontal disease, it is presumed that the teeth were lost due to the latter cause. 
However, in none of these animals were there clinical records to substantiate 
this opinion. 

In many of the jaws there was evidence of inadequate calcification, which 
was in keeping with the generalized osteoporosis noted throughout their 
skeletons. In the jaws, this condition was sufficiently severe to have resulted 
in large areas in which the trabeculae were absent (Figs. 11 to 13). 


Malocclusion.—The normal occlusion of an adult marmoset is shown in 
ig. 2. In the living animals a number of variations were noticed, which could 
he studied more carefully after their death. Many of the marmosets showed 
crowding of the teeth, especially in the mandibular premolar region. This fre- 
quent observation of crowding of teeth gave the impression that teeth of a 
given size were being fitted into a jaw that had not reached the expected size. In 
two of the thirty adult skulls this crowding was observed in the maxillae, even 
though there was a broad, abnormal diastema between the maxillary central 
incisors. In two other marmosets a similar pattern was seen in the lower jaw, 
but here the space between incisors was produced through the absence of one 
or both central ineisors (Fig. 9). Again the crowding phenomenon in the 
premolar-molar region was present. In one of the monkeys, where just the 
lower left central incisor was absent, a distinct shifting of the middle line and 
occlusion to the right was observed. 








Fig. 10.—Ground section of permanent mandibular first premolar of an adult marmoset. 
This degree of gingival separation was commonly found in several areas of a number of the 
marmosets. (Magnification, x10.) 

Fig. 11.—Decalcified section of permanent mandibular first premolar of an adult marmo- 
set. The extensive resorption of cancellous bone, which was commonly observed, is depicted 
in this photograph. Hematoxylin eosin. (Magnification, x10.) 

Fig. 12.—Decaicified section of mandible of an adult marmoset showing fully erupted 
third premolar and first permanent molar and developing second premolar. The pocket for- 
mation between the erupted teeth in this photograph is typical of the regions frequently seen 
in premolar and melar areas of the marmoset. The large pulp chambers are also typical of 
this species. Hematoxylin-eosin. (Magnification, x10.) 

Fig. 13.—Decalcified section near tip of root of a maxillary premolar. Distribution and 
size of periodontal fibers is shown; also the thin plate of bone to which periodontal fibers are 
~ and absence of normal supporting bone trabeculae. Mallory-azan. (Magnification, 
x100. 

_ Fig. 14.—Decalcified section of maxillary premolar to illustrate swelling and destruction 
of gingiva accompanied by hemorrhage. Mallory-azan. (Magnification, 100.) 
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Overbites and open-bites were relatively frequent and varied in degree, 
while no underbite was observed. 

The shape of the mandible appeared to be highly variable. The degree of 
eonpression varied from an inconspicuous amount to extreme eases where the 
mandibular bueeal eusps searcely occluded with the lingual cusps of the max- 
ilarv teeth (Fig. 6). 

Summary 

In this relatively small sample of thirty-eight marmoset skulls, a relatively 
hivh ineidenee of several dental abnormalities has been observed; calculus, 
pigmentation, malocclusion in several forms, and mild to relatively extensive 
periodontal involvement. However, no evidence of dental caries was seen. In 
many of the skulls, there was observed to be an extensive rarefaction of the 
cancellous areas of the alveolar bone, often with large areas in which the 
trabeculae were absent. 

The frequently encountered comment that monkeys have little or no oral 
disorders obviously was not true for this sample of marmosets. 

Although little success was achieved in the maintenance of marmosets 
under laboratory conditions, the frequeney of oral disease suggests the desir- 
ability of renewed efforts to develop experimental cireumstances which would 
make their maintenance successful. 


Reference 


1. Shaw, J. H.: Carious Lesions in Cotton Rat Molars. I. The Role of Mechanical Factors 
Studied by the Extraction of Antagonistic Molars, .J. D. Res. 26: 47-51, 1947. 











Professional News Items 


The American Institute of Dental Medicine 


The next Annual Meeting of the Institute will take place at the Desert Inn, Palm 
Springs, Calif., Oct. 31 to Nov. 4, 1954. The faculty will consist of the following. 
William A. Albrecht, Ph.D., University of Missowri, Columbia, Mo.: Soil and Nutrition. 
I. Evidence from Soil Exploitation. II. Services from Soil Treatments; ‘‘Let Rocks Their 
Silence Break’’; Droughts. The Soils as Reasons for Them. 

Charles H. Best, M.D., D.Sc., University of Toronto, Toronto, Canada: The History and 
Action of Insulin; Recent Work on Carbohydrate and Fat Metabolism; Dietary Factors in 
the Protection of Liver, Kidneys and Heart. 

Gordon M. Fitzgerald, D.D.S., University of California, San Francisco Calif.: X-ray Radia- 
tion, Its Dynamics and Management; Radiation Protection Planning for the Dental Office; 
Practical Roentgenographic Interpretation in Dental Medicine. 

Maynard K. Hine, D.D.S., Indiana University, Indianapolis, Ind.: Principles of the Treat- 
ment of Periodontal Disease; Oral Microbiology; Diseases of the Tongue and Other Oral 
Lesions. 

Ernest Jawetz, Ph.D., M.D., University of California, San Francisco, Calif.: The Rational 
Use of Antimicrobial Agents: Reason versus Emotion in Chemotherapy; Virus Infections of 
Interest to the Dentist and Therapeutic Approaches; The Rise and Fall of Focal Infection. 
Joseph P. Weinmann, M.D., University of Illinois, Chicago, Ill.: The Adaptation of the 
Periodontal Membrane to Physiologic and Pathologic Changes; Bone Formation and Bone 
Resorption; Variations in the Structures of Bone Tissue and Their Significance in Radiology. 

All seminar lecturers will participate in a round-table forum concerning the application 
of their subject to the practice of dental medicine. Applications and full information may 
be secured from the Executive Secretary, Miss Marion G. Lewis, 2240 Channing Way Berkeley 
4, Calif. 


The New York Institute of Clinical Oral Pathology, Inc. 


Course in Clinical Oral Pathology: 
Two Wednesday evenings a month from October through May, 7:30 to 

10:00 P.M. (sixteen sessions). Class limited to thirty students. 

Lectures on embryclogy, hematology, histology, and pathology (illustrated by lantern 
slides, blackboard demonstration, microscopic slides, etc.) and their clinical interpretation. 

Case reports stressing history, clinical findings, x-ray studies, diagnosis, treatment 
(ineluding diagnostic and surgical procedure), histopathologic evidence, and prognosis given 
by the staff of the Institute and guest speakers. 

The course is approved by the Board of Education of the University of the State of 
New York. 

Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New York 
a1, N, ¥. 
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Beth Israel Hospital 


The Teaching Division of the Dental Department of the Beth Israel Hospital, 330 Brook- 


line Ave., Boston, Mass., announces a two-week conference and seminar in periodontology 


Ser 13 to 24, 1954. 
The objective of this seminar is to present to the practitioner all the techniques 
yed in periodontal therapy, as well as theoretical background. 


Tufts College Dental School 


The following course in oral prosthesis is to be given by Dr. Irving Hardy at Tufts 
College Dental School during the academic year starting September, 1954. It consists of 
didactic instruction, clinical demonstration, and practical work by the participants in full 

partial denture prosthesis. It is a full-time course for one academic year, Monday 
through Friday. In seleeted cases students will have the opportunity of continuing for a 


total of 18 months and qualifying for a degree of Master of Science or Master of Science 


in Dentistry. 

The academic year for this course will start Sept. 17, 1954, and will terminate about 
June 7, 1955. The tuition for the academic year is $900.00; for the eighteen-month course 
leading to a Master’s degree, $1,600.00 

For further information please write to the Director, Postgraduate Division, Tufts 
College Dental Sehool, 136 Harrison Ave., Boston 11, Mass. 

Tufts College Dental School also announces the following Postgraduate Courses in 
riodontology and Oral Pathology for the Academic Year 1954-1955. 

DPG 601—Special Participation Course in Periodontology, eight Mondays on the 
following dates: Nov. 22, Nov. 29, 1954, Jan. 3, 10, 17, 24, 31, Feb. 7, 1955. Tuition 


—-s 


P 





$200.00. Class limited to twelve. Dr. Irving Glickman and staff. 

DPG 602—Participation Course in Periodontology. Monday through Friday for one 
week, Oct. 18-22, 1954. Tuition $150.00. Class limited to twelve. Dr. Irving Glickman and 
staff. 

DPG 603—Participation Course in Periodontology. Monday through Friday, April 
11-15, 1955. Tuition $150.00. Class limited to twelve. Dr. Irving Glickman and staff. 

DPG 604—Kirkland Gingivectomy Technique. Monday through Friday, May 16-20, 1955. 
Tuition $125.00. Class limited to twelve. Dr. Olin Kirkland. 

DPG 605—Ocelusal Equilibration. Monday, Tuesday, and Wednesday, Feb. 14, 15, and 
16, 1955. Tuition $75.00. Class limited to twelve. Dr. Edward T. Fischer. 

DPG 201—Oral Pathology for the Oral Surgeon. Each Thursday afternoon for eight 
weeks, Oct. 7 through Dee. 2, 1954, 1 to 5 p.m» Tuition $150.00. Class limited to ten. Dr. 
Irving Glickman, Dr. Irving Meyer, Dr. Gerald Shklar. 

DPG 202E—A Course and Series of Diagnostic Clinics in Oral Pathology. Evening course 

each Monday evening for eight weeks, Nov. 15, 1954, through Jan. 17, 1955, 6:30 to 9:00 P.M. 
Classes suspended Dee. 20 and 27, 1954.) Tuition $100.00. Class limited to fifteen. This 
course is under the direction of Dr. Max Jacobs. The staff includes Dr. Irving Glickman, 
Dr. Daniel Holland, and Dr. Kurt Thoma. 

DPG 203—Histopathology of Oral Disease. Monday through Friday, Jan. 24-29, 1955. 
Tuition $200.00. Class limited to twelve. Dr. Irving Glickman, Dr. Kurt Thoma, Dr. Max 
Jacobs, Dr. Gerald Shklar, Dr. Irving Meyer, Dr. Joseph Giammalvo. 

For further information and application write to Director of the Division of Graduate, 
and Postgraduate Studies, Tufts College Dental School, 136 Harrison Ave., Boston 11, Mass. 
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Abstracts 


of Current Literature 


ORAL SURGERY 


Practical Considerations in the Management of Malignant Bone Tumors. _H. R. McCarroll. 
J. A. M. A. 152: 297, May, 1953. 


Pathologic diagnosis is essential. It should consist of adequate biopsy, including 
part of the periosteum and any soft tissue involvement. 
A classification of bone tumors suitab!e for practical use is presented below: 
‘*1. Derived from cartilage: chondrosarcoma. 
‘2. Derived from bone: osteosarcoma. 
‘«3. Derived from connective tissue: 
a. Fibrosarcoma, 
b. Malignant giant cell tumors. 
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‘4, Derived from mesenchmal connective tissue, or possibly from the reticuloendo- 
thelial system: Ewing sarcoma. 
‘5. Derived from the hematopoetic tissue: 
a. Multiple myeloma. 
b. Reticulum cell sarcoma. 
ec. The leukemias. 
d. Hodgkin’s disease. 
l'reatment and prognosis are discussed, 


’” 


T. J.C. 


TUMORS OF THE JAWS 


Considerations About Hard and Dentified Adamantinoma. M. Dechaume and B. Kerebel. 
Rev. de stomatol. 53: 885, 1953. 


A child born in 1942 was operated upon in 1948 for a tumor of the mandible, which 

had developed progressively and without symptoms. Second and third operations were 
1 1950. When seen by the authors in July, 1951, the face of the child, who was in 

| general condition, was deformed by a mass, the size of a walnut, located at the poste- 


rior part of the left horizontal ramus of the mandible. The skin was normal. There were 


done 


no sensory disturbance and no adenopathy. 
revealed an ulceration which circumscribed a hard mass 


Che intraoral examination 
It was firmly attached 


of a gray appearance, suggesting tooth substance rather than bone. 
to the jaw. The two lower premolars were missing. 
[he x-ray examination was conclusive. Lateral views showed a mass of irregular 


outline and density with shadows suggestive of dental roots, The mass was limited by the 


lower border of the mandible, the first molar, and the tooth bud of the first premolar. 

\n operation was performed in July, 1951. The outer plate was removed to expose 
the hard mass which was broken into pieces with bone-cutting forceps and removed one 
piece after another. 

Conclusion 

All tumors of that type have not always an identical embryology and are not always 
bearing the same relation to the dental system. Some originate from the outer layer of 
the epithelial sheath of the tooth, the formation of which is disturbed. They might be 
classified as dysorganoplasias. 

Some are the result of an abnormal proliferation of a tooth bud. Some are probably 
due to aberrant epithelial cells. 

Microscopie examination of the excised tissue showed that all the tissues of the tooth 
were present. The enamel was normal, The dentine structure was dystrophic, disturbed 


with lacunae, ‘‘caleospherites,’’ and dead tracts. The pulp tissue and the cementum were 


normal, The presence of enamel is not as rare as is usually believed. 

If the dysembryoplasia affects the tissues before they differentiate, the tumor has 
higher potentialities and may develop into a mono or polycystic type of adamantinoma or 
even an ‘‘adamantine epithelioma.’’ But if the dysembryoplasia affects tissues at the 
time of adamantinogenesis, a tumor consisting of enamel, dentine, and, later on, cement 
results, 

The treatment of cases like the one reported is surgical and, in cases in which it is 
feared that a fracture of the mandible may occur during removal, a splint should be con- 


structed before surgery. J.L. 


RESEARCH 
The Composition and Structure of Human Dental Enamel. H. R. Sullivan, D.D.Sc. (Syd.). 
The Dental Journal of Australia 25: 83-95, 1953. 
SUMMARY 


“There are still many points to be clarified concerning the structure, composition and 
permeability of enamel. It would seem to be true to say that it is a highly inorganic 
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structure. The calcium salts are disposed mainly in a microscopic arrangement of prisms 
which in turn have a submicroscopic crystalline structure. These crystallites have different 
axes of orientation. There is no definite agreement on the chemical nature of the in- 
organic salts, and if, as is believed, different salts are present, their distribution through 
the enamel substance has not been determined. The most widely accepted belief is that 
the prisms have a carbonate apatite structure with some calcium phosphate and calcium 
carbonate, whilst the material between the prisms is more of the nature of a-tricalcium 
phosphate. The organic material is scanty and is probably of two types. The main 
framework, which is represented by the prism sheaths in particular, is most likely similar 
to eukeratin whilst a ground substance is believed to be present also. Whether the 
ground substance is located only between the prisms, or is spread throughout the entire 
structure as a hyaline matrix, is still to be decided. The enamel covering an erupted 
tooth is usually considered to be impermeable to larger molecules at least, but there is 
no doubt that it can be penetrated by such radicals as phosphate or iodide ions. 

“Structurally the enamel is composed of enamel prisms which are roughly hexagonal 
and pass in a wave-like course from the dentino-enamel junction to the surface of the 
enamel. They have cross striations, probably of an organic nature, and possess a sub- 
microscopic fibrillar network. 

“The prisms are separated from each other by a small but variable space in which 
area lies interprismatic substance. In the earlier writings a great amount of confusion 
arose because of the fact that ‘interprismatic substance’ and ‘prism sheath’ were considered 
to be identical and were therefore not treated as separate structures. 

‘*Other organic structures, namely, tufts and lamellae, exist in the enamel and on 
occasions a lamella can extend throughout the depth of the enamel, forming a link be- 
tween the external environment and the underlying dentine. 

“The enamel is originally covered by a primary and secondary enamel cuticle which 
is normally lost very soon after eruption. 

“Tneremental lines can be seen in the enamel (known as striae of Retzius) and, under 
certain conditions, the variation in the direction of the enamel rods gives rise to an 
appearance of bands termed the Hunter-Schreger lines.” A. J. A. 
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Operative Oral Surgery 


SALIVARY GLAND TUMORS 
IIaroLp S. Fitemine, D.M.D., M.Sc., D.Sc., New Haven, Conn. 


Introduction 


T IS the purpose of this report to present salivary gland tumors treated at 

Grace-New Haven Community Hospital (formerly New Haven Hospital) 
from 1922 to 1952. Special reference is given to the so-called mixed tumors. 
During the period just mentioned, a total of 123 different cases of salivary 
gland tumors were treated at this hospital. Treatment of salivary gland tu- 
mors presents several problems. Since enlargements of the salivary glands are 
not uncommon, differential diagnosis is at times difficult. 

Investigators have been inclined to emphasize certain clinical aspects of 
salivary gland tumors that may not be important to the course, treatment, and 
final disposition of such eases. In most studies such factors as the age and 
sex of patients, as well as the site and size of tumors, are stressed. This de- 
tailed information is necessary perhaps, but its significance is lost if an origin 
of salivary gland tumors from neural crest remnants is accepted. Embryo- 
logic, histologic, and biologie investigations attest the validity of such a con- 
cept.22-15, 21, 38 

It is the purpose of this report to present the following aspects in relation 
to their course and treatment: (a) location and number of tumors, (b) histo- 
pathologie diagnoses, (¢) separation of tumors, (d) recurrence of tumors, (e) 


metastases of tumors, and (f) results of treatments: 



































Historical Review 


From 1750 through 1952 there have been many reports in the literature 
on salivary gland tumors. In a thesis written in 1841, Bérard® reports that 
Kaltschmeid described these tumors as early as 1752. According to Dunét 
and Creyssel,™* other early writers on this subject were C. J. and J. B. Seibol, 
who reported on them in 1793 and 1797, respectively. By the early part of 


From the Yale University School of Medicine, Department of Surgical Pathology. 
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the nineteenth century attempts were made to classify these tumors and dif. 
ferentiate them from other enlargements in the parotid and sublingual areas, 
Bérard’s® work was significant because he attempted a separation of salivary 
gland tumors from cysts, abscesses, carcinomas, and enlarged lymph glands, 

From the middle to the end of the nineteenth century investigators pro- 
posed names for these tumors based on their interpretations of the histologic 
picture. Then, as now, there were differences of opinion concerning the origin 
and structure of salivary gland tumors and many confusing terms were used 
to describe them. Improvement in microscopes and histologic techniques con- 
tributed much to a better understanding of the complex nature of these tu- 


mors. Virchow,** in 1863, submitted microscopic. ings with histologic re- 


dromas_and diffuse enchondromas. In 1866, after studying their structure, 
Broca,’ in his ‘‘Traite des Tumeurs,’’ supported Lebert,*® who formerly had 
called them adenomas. Later, in 1874, the word mischgeswulste meaning ‘‘so- 
called’’ was introduced and has remained in use to this day.”® 

With the development of embryology, investigators endeavored to explain 
the origin and structures of these tumors. Three main theories of origin were 
proposed by thelatter-part-of the nineteenth century. These were the mesen- 
chymal, the mixed (epithelial and mesenchymal), and the epithelial. 

The more important supporters of the mesenchymal theory of origin were 
Virchow,* Billroth,® and Volkman.** Virchow* and Billroth® believed that 
these tumors arose only from connective tissue. Volkman,** however, in- 
fluenced many in Germany to support his concept of endothelial origin, which 
he based on the presence of endothelium found in tumor capsules. Two chief 
reasons for the weakness of the mesenchymal theory were: first, it was proved 
that mesenchymal tissue was not the only source of these tumors; and, second, 
Wood* and others found Volkman’s® ‘‘peripheral lymph spaces’’ in tumors 
to be really tumor alveoli. 

Belief that salivary gland tumors arose from glandular epithelium had 
many supporters. Hinsberg’® and others tried to establish proof that the epi- 
thelium of these tumors was derived from embryonal glandular anlagen. This 
concept, supporting the presence of glandular epithelium in the mixed tumors 
of the salivary glands, had extreme popularity in France by the end of the 
nineteenth century. Those supporting the epithelial theory claimed that the 
low columnar cells lining the tumor alveoli degenerated and finally secreted 
a mucoid and chondromucoid material. This accounted for the cartilage and 
bone sometimes present in these tumors. It also was noted that the stellate 
cells in the mucoid matrix had a close resemblance to those found in these 
tumors. However, this is contrary to pathologic experience. 

Rawson, Howard, Royster, and Horn,” in a clinicopathologie study of 
160 eases of salivary gland tumors, emphasized the presence of ductlike struc- 
tures in all mixed tumors, resembling the ducts of normal salivary glands. 
These ductlike structures filled with a mucoid material were thought by them 
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e a product of degenerative changes of the tumor and not of the glandular 

helium. Sometimes this mucoid material was acidophilic, but usually it 

leeply basophilic. 

Theories of mixed origin, from both mesenchymal and epithelial tissue, 
always been favored and opinions were divided between the branchio- 
and nonbranchiogenic theory of origin. Important consideration was 
| to the branchiogenie theory about 1908, because mixed tumors often ap- 

ed on the face in the region of the first or second embryonic fissures. 
rmant?® and his co-workers agreed with Cohnheim’s® hypothesis that the 

ilage in tumors of the parotid, sublingual, and submaxillary regions de- 
ped from unused cartilaginous remnants ef the branchial arches. Since 
lerm, endoderm, and mesoderm are present in branchial anlagen, these 
tumors could aequire epithelial pearls, glandular epithelium, and fibromyx- 
omatous, or sometimes cartilaginous, structures. Ahlbom? states that many 
were in agreement with this concept. It has not been sustained, however, 
because it failed to explain the presence of mixed tumors in other locations.** 
Those who supported the belief that the tumors arose from embryonal tissues 
‘ nonbranchiogenie origin found it necessary to explain the difference be- 


tween the cartilage in the teratoma and that in the mixed tumor. In the ter- 
atoma, the cartilage is organized into masses surrounded by perichondrium, 
which is not true of cartilage in a mixed tumor. 

In his earlier writings, McFarland”? dealt largely with refuting the branchio- 
genie theory of Cohnheim® and supporting the idea that the source of these 


tumors was from embryonic cell rests or enclavements. Paus** and Kux"™ 
agreed with him. Li and Yang” later suggested that the frequency and loca- 
tion of branchial tumors, adamantinomas, and mixed salivary gland tumors 
were dependent on the time and place of embryonic rest formation. The idea 
that embryonie rests were the source of the tumors failed to receive support 
because positive evidence of embryonal inclusions in salivary glands could 
not be demonstrated as in other structures. 

Greene’? found that salivary gland tumors will survive transplantation to 
the anterior eye chambers of laboratory animals, duplicating the histologic 
picture of the original tumor. Tumors so grown may be purely epithelial, 
mesenchymal, or both, and proof of the mixed nature of salivary gland tumors 
thus is confirmed by the continued growth of either or both of the transplanted 
tumor tissue elements. Salivary gland tumors, meningiomas, and schwannomas 
are the only benign tumors that will survive heterologous intraocular trans- 
fer."2 Since the latter two arise from neural crest derivatives, it is felt, with 
this similarity in biologie reaction on intraocular transfer, that mixed salivary 
gland tumors may have fragments of the neural crest as their primordia. 


Methods 


Data pertaining to the 123 cases of salivary gland tumors treated at the 
Grace-New Haven Community Hospital during the time mentioned were col- 
lected from several sources. The Medical Records Department, the Tumor 
Registry, and the Department of Surgical Pathology supplied the information. 
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Material so gathered, after being cross-checked for duplication, was then or. 
ganized into a master chart (which is not presented due to lack of space), and 
cases were listed in the following manner: (1) hospital unit number (except 
for eleven private cases having no unit number), (2) sex, (3) age, (4) dura. 
tion, (5) location, (6) symptoms, (7) type and size of growth, (8) pathologic 
diagnosis and number, (9) treatment(s), (10) recurrence (if any) and tumor- 
free years, (11) results and final disposition, and (12) cause of death (ii de- 
ceased). 

Tumors were listed as benign, except when malignancy was proved histo- 
logically by combination of the tumor with any one of the following: an epi- 
dermoid carcinoma, a squamous cell carcinoma, an undifferentiated carcinoma, 
or an adenocarcinoma. Such tumors are listed with other malignant tumors 
in this series. 

Results and Discussion 

The locations of these tumors compare favorably with reports of Acker- 
man and Regato,! Ahlbom,” * Cheyne, Tiecke, and Horne,* McFarland,” 
Rawson, Howard, Royster, and Horn,*? and Stout.** The investigation dis- 
closed the following result: parotid gland, eighty-four; submaxillary gland, 
fifteen; hard palate, five; soft palate, two; sublingual gland, two; lip, three; 
tongue, two; antrum and maxilla, four; buccal mucosa, three; .ear, one; and 
nose and orbit, two. 

According to the histopathologic diagnoses, eighteen of these tumors are 
listed as malignant and 105 as mixed. The percentage of mixed tumors found 
in this study (85 per cent) is higher than Rawson, Howard, Royster, and 
Horn*® report covering a similar period. Thoma** says that mixed tumors 
have higher incidence than is shown in reports, for lack of proper diagnosis, 
and this may account for the frequent unfavorable results. 

In this report, several mixed tumors were clinically considered malignant 
because of their destructiveness and continued recurrences, but the slides were 
always read as mixed tumors. 

The sites of the mixed tumors (105) were as follows: parotid gland (less 
one recurrent tumor diagnosed as a cyst), seventy-two; submaxillary gland, 
fifteen; hard palate, three; soft palate, two; sublingual gland, one; lip, three; 
tongue, two; antrum and maxilla, two; buccal mucosa, three; ear, one; and 
nose and orbit, one. 

The sites of the malignant tumors (eighteen) were as follows. 


Parotid Gland—twelve. 
(One anaplastic carcinoma, three adenocarcinomas, two sar- 
comas, one carcinoma and mixed tumor, one adenocarcinoma 
and mixed tumor, one squamous cell carcinoma and mixed tu- 
mor, and three epidermoid carcinomas. ) 


Maxilla and Antrum—two. 
(One mixed tumor and carcinoma, and one undifferentiated car- 


cinoma. ) 
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Sublingual Gland—one. 
(Epidermoid carcinoma.) 


Hard Palate—two. 
(One adenocarcinoma, and one epidermoid carcinoma.) 


Tonsil—one. 
(Aberrant squamous cell carcinoma.) 


Since most salivary gland tumors are benign, they are radioresistant and 

vieal excision is the accepted method of treatment. Such radiologists as 
bom” * and Lederman’® believe that radiotherapy is always indicated, 
er as the sole method of treatment or with surgery. It is claimed by them 

McFarland** had a high incidence of recurrence because of his reluctance 

i.ceept radiotherapy. In this report the recurrence of surgically treated 
tumors averages almost the same as those of McFarland. 

The favored way of treating these tumors in the present series was by 
surgery. X-ray therapy was given after surgery in twenty-six cases. In some 
of these instances the physical condition of the patients or the location of the 
tumor contraindicated further surgery. In other instances further surgery 
followed x-ray therapy. In three cases x-ray therapy was the only treatment 
given, 

The treatment given was as follows: eighty-seven cases, surgery ; twenty- 
six cases, x-ray and surgery; three cases, x-ray alone; and seven cases, no 
treatment. 

Bailey* states that careless seeding of the operative site with tumor cells 
having a great potentiality for growth is the chief reason for recurrence. 
Difficulty in removing entire parotid gland tumors also may contribute to this 
high frequeney. 

Table I shows that there were thirty-six recurrent tumors, twenty-six 
being in the parotid gland area. Twenty-six tumors were benign and ten were 
malignant. Ten cases had tumor-free survival periods of four or more years 
after the last operation. Four cases had a two-year tumor-free period before 
recurrence. In the remaining instances the tumor recurred in less than two 
years or was not eliminated. The frequency of recurrence led New,”? New 
and Childrey,*® and Dixon and Benson” to state that all parotid gland tumors 
are invariably malignant. These investigators based their opinions on cases 
that were difficult to handle because they never could be completely removed 
surgically and, with continued recurrences, became very destructive. They 
coneluded that, because of the unpredictable behavior of salivary gland tu- 
mors in the parotid areas, they could be handled better clinically if all were 
considered malignant, regardless of the histologic picture. MceFarland** at- 
tempted to relate the duration and size of the tumor to recurrence as well as 
the age at onset. Recurrence in this series does not confirm this, but it does 
bring out the importance of adequate original treatment. Out of twenty 
biopsied tumors in this study, only three had satisfactory tumor-free survival 























sivod ZI OJ ooUIIINIEL ON OWN} PeXIf{ WOISLOXH UdAIS JON UOIsIOxy  ABI[IxBUIqng se 
sivok # 1OF QOUGLINIGL ON oun} pextyy Avi-x puv UOISstoxi [ UOISIAX |] proieg 83 
IOWN} Pextu puB 
SepOU YOU 0} SaseysVo BULOULOIB00UEpP VY WOISIOX] 2 soisdoiq [B1dAIg prjo1eg 1Z 
ABI-X 
pus ‘uoIstoxe 
Sa9pou YIU 0} SasBysBIoY IOUIN} Pax sedd} [TV “AE ‘soisdoiq [B1dAdg pryoieg $3 
sivok F 1OF VUaLINIEI ON OWN} PeXt WOISTOX] 8 ‘¢ WOIStOXEL piyo1eg €3 
sivok g 1OJ DOUDIINIEI ON 1OWN} pexty UWOISlOXH L UOISIOXY pijoieg bad 
S siv0ed g 1OF BOUGIINIEL ON IOUIN} PexXxt WOISTOXT 6 ‘Fb ‘Eg UOISIOX] pryoieg 61 
fa sivok G 10} QdUIIINIGI ON BULOUTIIBD WOISTOX TY 3 WOIStax Ty pijoiwg ST 
= WOISMa}X9 [BIO] BUIOdIByZ  UOIstTox9 pue ABI-X i ABI-X PUB WOISTOXT prog 91 
| UOISU9}X9 I[GISSOg 1OUIN} PoeXtpy WOISTAXG g WOISIOX pijoieg SI 
fe WOISTO uoIs 
wf Sejnpou JUELINd.eI [[BUIg Jown} pexify -xe pus uoneiudsy F -1oxe pue Asdorg prong or 
BULOULIIBIOUBPB 
8 SOPOU [BOTAIOD 0} SASBISBIOPT pus vuouliwy ABi-x puw UWOIstoxG es a WOISTAXT prjo1eg Ir 
3 sepou yduid[ 03 sSaseysejoyy OWN} PeXxtPT WOISIOX Z UOISIAXG pryo1eg 6 
= sepou ydurd] 03 Saseyseyoyy BULOULDIB WOISTOXT 9 WOISTOXY prjo1eg 9 
= sivok 4%) 10 oousIIMIeI ON IOWN} PeXxt WOISTOXGY 3 ‘ts uotstoxg  Arel[rxeuqng - 
sepou AIT[IXB YIOG 0} sesRysRzoP IOWUIN} PaXty WOISIOX TY] HL uotstoxg Areyrxeuqng ¢ 
sivok J 1OJ QoUdIINIEL ON 1OWIN} Pex, WOISIOX €L WOISTOXAT pryoied g 
YONOL LNAYNNOI YOWOL LNGWUAOdY YOWAL LNAWUNOTY (SUVHA ) LNaW wOWOL yadWoOoNn 
40 LNIWLVIUL JO LINSAy 40 AdAL OLNOTOLSIH 40 LNAWLVIUL GONGYANOTY OL | -LVAUL TVNIDINO 40 ALIS asvo 
YONOL AUVNIYd 'IVNIDINO 


40 TVAOW 
“Gu NOU ANLL 











SUONO], LNAWAAOAY “T AIAVY, 


io ,0] 
oO 
ins} 








oa 
ie 6) 
a 


GLAND TUMORS 


SALIVARY 





ei0ul JO saved ANOJ 





Zz Z 9 [BAJAUNS 99J1J-1OUIN, 
¢ & 61 S10UIN} PexIW 
* I 1 queusl[eyl 
9 ¥ 92 dequinu 1830, 
saj1s 49410 fapjpcowmgnyg pij0L0gd ang 
(9€ ‘IVLOL) SHOWNL LINaYYNOGY JO NOILLYINLIdvoau 
BULOULD 
-1g0 plowsepide 
BoBF JO OPIS 0} UOISUG}XY pue sown pext ABi-x pue uorstoxy Pe}BUIUII]S JON UOISIOXY pryoledg It 
BuloUlD 
-189 [[e0 Snourenbs (JuBi18q®B ) 
saved Z 1OJ VoUdIINIGI ON pue sown} pox ABI-x puB uoIsIoxg PePBUIUII]S JON UOISIOX] [Isuo], 611 
sivok Z 1OJ QOUGIINIGI ON iown} pexty ABiI-x puB UOIsIOxy POPBULUITS JON UOISTOX wniquy OIL 
yyBep 
‘govy JO OPIS 0} UOISUa}Xe [BI0'T 1OUIN} PexIpT SUOISIOXE [BloADy c UOISLOX A pryoleg Sol 
sivod Z 10jJB dUIINIEY 1OWIN} pexIfy WOIStOXG aL UOISIOX] prjyoieg 901 
WOISUd}X9 [BI0"] 1OUIN} PeXxIfT euoN PePBUlUlI]s JON ABI-X PUB UOISIOxY pijyoieg 86 
UWOISUd}X9 [BI0"T 1OWIN} pexIf, UOISIOXxi] ‘oul F Asdorg pryo1tg #6 
ABI-X 
UOISUa}Xe [BOTT JOWN} Pex, PUB UOISIOxe [BOIPRy PoePBULWIITa JON UOISIOX] wnijuy 26 
SUOISID 
soupry PUB VdBI 0} SBSVISBJoPT sILOULIIBY) -X9 [BOIPBl [BIdAVGg PePVUIUI[S JON UOISIOX wnijyay 06 
Bul0u 
UWOISUd}X9 [BIO] -101Bd prlomsepidg WOISTOX] I ABI-X pUB UOISIOXY  ABI[IxBuUIqng 88 
OAISBA SUOILS 
-ut A[]B00[—uOISUa}xe penuIzUO/ 1OWIN} pexIfq -10xd [Borpes AUB, Pe PBUIWIITS JON UOISIOXY] piyoi1eg Ll 
UWOISUd}Xe [BI0"] sown} pexty Asdorq pus uorstoxg Z UOISIOXT] piyoleg OL 
480, JuUOTRBG ysAK) WOISIOX UaAIS JON UOISIOX pryoieg 69 
ABI-X 
UOISBAUL [B00'T 1own} pextp, pus AWOoprloyseyy z UOISTOXG 187 c9 
UALS JON 1OUIN} pexIfT UAAIS JON UdAIS JON UOISIOXT pryo1eg 29 
sived F OJ BOUGIINIEI ON IOWIN} pexIf, ABI-X PUB UOISIOXG t UOISIOX ensu0y, oS 
sivok Z OJ QOUBIINIGI ON 10UIN} PexIfT WOISTOXY € UOISIOX pryo1eg SF 
UOISIOX9 
WOISUd}X9 [BIO] BUIOULDIBIOUUP VW Aei-x pue uoswxy I pus ‘<ei-x ‘Asdorg prjoleg cr 
sivek Z IOF QOUGIANIGI ON 1OUIN} Pexl UOISIOXY] ¢ UOISIOXY prjyoieg OF 














690 HAROLD S. FLEMING 


periods. One of these tumors had a tumor-free period of thirteen and one-half 
years after biopsy and excision, but in this case the biopsy was performed iwo 
days prior to surgery. The palate was the site of the tumors in the other two 
cases, where there were tumor-free survival periods of six and seven years, 
In parotid gland tumors where surgery was performed a month or more afier 
the tumor was biopsied, there was always recurrence in four years or less. 


TABLE II. METASTASES 








CASE | 
’ TU SITE METASTATIC SITE 


NUMBER TYPE OF TUMOR 
3° Mixed tumor, recurrent Submaxillary Lymph nodes, cervical 
6 Anaplastic carcinoma, recurrent Parotid Lymph nodes, cervical 
9 Mixed tumor Parotid Neck nodes 
11 Adenocarcinoma and carcinoma, Parotid Neck nodes 
recurrent 
16 Sarcoma 





Parotid Neck nodes and carotid 
sheath 
Supraclavicular nodes and 
thyroid 
Parotid Anterior cervical triangle 
and palm 
27 Mixed tumor and recurrent adeno- Parotid Neck nodes 
earcinoma 
24 Mixed tumor 


18 Carcinoma, recurrent Parotid 


19 Mixed tumor, recurrent 


Parotid Carotid sheath and neck 
nodes 

32 Mixed tumor, recurrent Submaxillary Regional lymph nodes 

44 Mixed tumor Submaxillary Regional lymph nodes 

45 Adenocarcinoma, recurrent Parotid Neck nodes 

50 Mixed tumor, recurrent Tongue Carotid sheath and nodes 
54 Mixed tumor, recurrent Hard palate Neck nodes 

58 Mixed tumor Hard palate Neck nodes 

79 Sarcoma Parotid Cervical nodes 

81 Mixed tumor and squamous cell Parotid Neck nodes 

carcinoma 
87 Adenocarcinoma Parotid Cervical nodes and spine 
90 Undifferentiated carcinoma reecur- Antrum Face and kidney 
rence 

91 Mixed tumor Parotid General 

93 Mixed tumor Parotid Muscles and carotid sheath 
94 Epidermoid carcinoma Parotid Cervical lymph nodes 

95 Epidermoid carcinoma Parotid Neck nodes 

99 Epidermoid carcinoma Parotid To throat 
100 Adenocarcinoma Parotid To face 
102 Mixed tumor and carcinoma Antrum Face and kidney 
106 Mixed tumor Parotid To face and right lung 

In summing up the metastases of these tumors, we find the following facts: 
Histologically Histologically 

Malignant aataiae Tumor 


3 


9 
“ 





Patients living 6 
Patients dead 9 
15 (3 both malignant and mixed) 1 


Total 
27 metastatic tumors 


This emphasized the fact that biopsy of a mixed tumor must be followed as 
soon as possible by excision, for long intervals between ‘biopsy and excision 
may é allow tumor elements to develop at new sites: 

~ In this s series, twenty-seven tumors metastasized to other sites (Table I). 
Most of the metastases were in regional lymph nodes. Very few were found 
at distant sites. It was previously observed that fifteen of the eighteen tumors 
classified as malignant metastasized. 
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Fig. 1.—Photomicrograph of a salivary gland tumor removed in 1932 from a patient who 
subsequently had thirty-seven additional operations without eradication of the tumor. (Original 
magnification, 650; reduced \%.) 

Fig. 2.—Photomicrograph of the tumor in 1952 presenting essentially the same histologic 
picture as it did originally. (Original magnification, 450; reduced ¥.) 

Fig. 3.—Mixed tumor of palate. (Original magnification, 450; reduced 4%.) 

Fig. 4.—Epidermoid carcinoma in another section of same tumor. (Original magnifica- 
tion, X450; reduced ¥%.) 
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In addition to recurrence and metastasis, several other unfavorable re. 
sults were found to follow treatment. In parotid gland tumors, these were 
facial paralysis and fistulas. Facial paralysis can result from treatment or it 
may arise from invasion of the branches of the facial nerve by-the tumor, 
Fistulas, when present, will sometimes disappear without surgical intervention, 
but occasionally, as in a case in this study, they may persist for years. Ex- 
cessive lacrimation and loss of hearing are infrequent complications. 

Unfavorable results of treatment were as follows: eighteen cases of facial 
paralysis, one case of excessive lacrimation, one case of loss of hearing, and 
two cases of parotid fistulas. 


~~ 
; Fig. 5.—Adenocystic mixed tumor of the parotid. (Original magnification, «225; reduced 
ys, ) 

Fig. 6.—Metastatic cylindroma from left parotid to left lower lobe of lung. (Original 
magnification, K225; reduced ¥%.) 


The prognosis of these cases is difficult, for their behavior can never be 
predicted. After adequate and sufficient treatment, followed by ten or fifteen 
tumor-free years, there is often recurrence. Cases 24, 65, 70, 77, 92, and 108 
represent repeatedly recurrent tumors that have become increasingly destruc- 
tive with each recurrence. Here, the best treatment that can be offered is 


generally palliative. 
Figs. 1 to 6 show microscopic sections from this series that are of interest. 


Summary 
One hundred twenty-three cases of salivary gland tumors treated at 
trace-New Haven Community Hospital from 1922 to 1952 have been reviewed, 
and the findings are as follows. 
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_ The parotid gland was the most frequent tumor site. 
2, Malignant and recurrent tumors were found most often in the parotid 


3. All biopsied tumors recurred, with three exceptions. 
The tumor-free survival period of surgically treated recurrent tumors 

; low. 

5. Treatment was generally by surgery. X-ray therapy sometimes was 
| after surgery, but it was seldom used alone. 

6. A small group of patients with histologic benign tumors presented a 
hblem from the point of therapy because of repeated recurrence. 

7. Standardization of histologie criteria would simplify and contribute 
ich in comparative studies of these tumors. 
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BENIGN ODONTOGENIC TUMORS OF THE ORAL CAVITY 


IrvING SALMAN, D.D.S., F.A.C.D.,* anp IRw1n Lancet, D.D.S.,** 
New York, N. Y. 


[’ \ previous article we have given a differential diagnosis of the benign soft 
ssue tumor of the mouth. In this article, we will describe the benign 
odontogenie tumors. 


Odontoma 


The term odontoma will be used to describe the composite type of tumor, 
which is made up of all the elements of tooth structure. It usually contains 
rudimentary teeth, but sometimes it may be embryonal in structure. 

When these tumors contain only one of the three components of the tooth 
and the histologie picture is that of cementum dentine or enamel in any of 
its forms, it should be ealled by its descriptive term, for example, cementoma, 
dentinoma, or enameloma. 

The composite odontomas are self-limiting, especially when they are well 
differentiated. They are painless, usually hard, and symptomless unless they 
have expanded either one or both plates of bone. They are generally dis- 
covered, and are recognized readily, by routine roentgenographic examination. 
They are found mostly about the crowns of unerupted teeth, preventing their 
eruption. However, these tumors may be soft, in which case the roentgeno- 
gram shows a rarefied area and the diagnosis becomes more difficult and is 
made by microscopic examination. 

The treatment is surgical enucleation. In younger individuals, when the 
unerupted permanent tooth or teeth are in favorable positions, the crowns of 
these teeth should be exposed to permit their eruption after removal of the 
orowth. 

Case Reports 
Soft Odontoma 


Case 1.—The patient, a 43-year-old woman, was referred by her dentist for diagnosis 
and treatment of a suspicious area at the apices of the lower left molar teeth, discovered 


in routine intraoral roentgenograms. 
Clinical Examination.—Clinically, the mouth was negative except for a nonvital re- 


sponse to galvanic current on the lower left second molar. 





*Associate Professor of Oral Surgery, New York University College of Dentistry; director 
and attending oral surgeon, Beth Israel Hospital; oral surgeon, Montefiore Hospital. 

** Assistant clinical professor of oral surgery, New York University College of Dentistry ; 
oral surgeon, Rockaway Beach Hospital. 
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Roentgenographic Examination.—The lateral plate revealed a radiolucent area, about 
the size of a walnut, involving the lower left molars (Fig. 1). 

Clinical Diagnosis.—Radicular cyst. 

Operative Note——On April 23, 1949, under block anesthesia, a vertical incision was 
made anterior to the lower left second premolar and extending distally around the necks 
of the teeth to the retromolar pad on the left side. The lower left first, second, and third 
molars were removed and a window was created in the comparatively thick buccal plate 
of bone. A mass of dense tissue, fibrous in character, was found and removed. The lingual 
plate was found to be almost completely destroyed except for 0.5 em. toward the ridge. 
Bleeding was profuse. The wound was packed and sutured. 





Fig. 1. Fig. 2. 


Fig. 1.—Lateral plate of left mandible shows radiolucent area of molar region. 
Fig. 2.—Lateral plate of left mandible showing regeneration of bone sixteen months fol- 
lowing removal of odontoma. 


On April 27, 1949, the sutures and gauze dressing were removed. The postoperative 
course was marked by considerable swelling and ecchymosis, which persisted until April 30, 
1949. Paresthesia was present. The wound healed by secondary intention. 

Pathologic Report of Tissue.— 

Macroscopic description: Thin, fairly firm piece of ‘‘soft’’ tissue. 

Microscopic description: Perhaps the bulk of this decalcified section consists of is- 
lands of calcified substance, which is difficult to identify because of alterations in its 
structure. There are no actual tubules as in mature dentine. Yet, extending peripherally 
from many of these calcified masses, there is a fine radial fibrillation which gives the 
margins a ‘‘sun ray’’ effect. Although calcium in the center of the mass turns dark 
blue, the ‘‘preosseous,’’ or dentinoid, fringe stains lightly with eosin. Lacunae in this 
calcified material are conspiciously absent. Only on the rarest occasions has a cell from 
the interspace matrix been trapped in lime, In addition, true lamellation (as in bone) is 
not a distinct feature of this calcified material. In contrast, an imperfect incremental pat- 
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is in dentine) is reproduced. The matrix intervening between these calcified islands 
is e cellular. The leading cell is a round to oval to fusiform cell, still not mature but 
ol sly of the lineage of a primitive fibroblast, that is, in this case, like cells of the 
di al papillae. Reactive inflammatory cells are almost nonexistent. 

Pathologic Diagnosis.—Calcified odontoma. 

Sept. 9, 1950.—Lateral plate showed complete bone regeneration (Fig. 2). Pares- 
the had disappeared. 


Composite Odontoma 
\sE 2.—On Aug. 1, 1935, the patient, an adult male, presented at New York Uni- 


+ Dental School for denture construction. In the routine roentgenographic examina- 
srevious to denture construction the condition was discovered. 





Fig. 3.—Lateral plate of right mandible shows an impacted premolar and numerous denticles 
surrounded by areas of rarefaction. 


Clinical Examination.—Nothing worthy of note was revealed. 

Roentgenographic Examination.—Distal to the lower right first premolar, in the body 
of the mandible, there was what appeared to be an impacted premolar tooth with multiple 
denticles surrounded by areas of rarefaction (Fig. 3). 

Diagnosis.—Composite odontoma. Removal was advised. 

Operative Note.—Under local anesthesia a vertical incision was made anterior to 
the right canine tooth extending back along the ridge to the third molar area on the right 
side. The mucoperiosteal flap was reflected. A window of considerable size was created 
in the buceal plate of bone and the tumor was enucleated en masse (Fig. 4). The wound 
was sutured, 
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Fig. 5.—Lateral plate of right mandible immediately after removal of composite odontoma, 
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e postoperative course was uneventful. The sutures were removed on the fifth 
rative day, 


Pathologic Report of Tissue.—Composite odontoma. 
ge, 5 shows the postoperative roentgenogram taken Aug. 6, 1935. 


Ameloblastoma 


he exaet etiology of this tumor has never been clearly determined. Com- 
it is thought that this tumor arises from the embryonal rests of ada- 
mantine epithelium (Darlington). 

lsernier states that it is derived from the epithelial portion of the tooth 
folli-le, the cellular morphology suggesting origin from cells having differ- 
entisted to resemble the inner enamel epithelium. Enamel is not formed, since 
the ielieate balanee between the inner enamel epithelium and adjacent mesen- 
chymal cells which is necessary for enamel production is lost. 

(homa believes this tumor may result from developmental disturbances 
affecting the follicle, or that it may arise directly from epithelial cell rests, 
from the epithelium of odontogenic cysts, and, on occasion, from surface 
epithelium. 

Schweiger and Bamfield state that this tumor arises from epithelial rests 
or periodontal debris, which, under certain conditions, may become activated. 
The resultant cellular proliferation results in the formation of these anomalous 


mol 


structures. 

lt is singular that ameloblastomas reported in the literature are all rather 
extensive in size. All growths and lesions must have a starting point. All 
other neoplasms are seen in various stages of development as to size. 

In our experience of more than twenty-five years in active clinics and 
hospitals where all types of lesions of the oral cavity, regardless of size, were 
removed and routinely examined microscopically, we have never seen a small 
ameloblastoma, comparable in size to a granuloma. In discussing this with 
some colleagues who have equal or even greater experience than ourselves, we 
find that they, too, are unable to recall discovering a small ameloblastoma, 
regardless of how young the patient was. The thought that comes to mind is: 
Does ameloblastoma begin as such, or is it a transformation, under certain 
conditions, of some of the well-formed odontogenic lesions, such as a cyst? 
We do find evidences of dentigerous cysts where, in certain areas, microscop- 
ically, there are cell rests that make them potential ameloblastomas. 

This tumor, which is comparatively rare, is more frequently found in the 
lower jaw. It may be eystic, semisolid, or solid. It may be monocystie or 
multieystic. This growth is an invasive lesion. It will expand one or both 
plates of bone and may involve most of the jaw. It may break through the 
cortical layer of bone and invade the soft tissues. It may displace teeth and 
even cause absorption of their roots. While it is essentially a benign lesion 
in the lower jaw, beeause of recurrences due to difficulty in thorough enuclea- 
tion of this lesion, it is described as a locally malignant tumor. 
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The angle of the jaw is a frequent size for the ameloblastoma. Dentig. 
erous cysts at times have been reputed to be potential ameloblastomas and 
cystic ameloblastomas. The developmental sac, which usually surrounds the 
crown of the impacted tooth and is attached to the distal surface of the par- 
tially erupted third molar, should be removed with the tooth at all times be- 
cause of the part it may play in the formation of follicular cysts or possible 
ameloblastomas. 

In most cases, the roentgenographic picture of this lesion will appear as 
a multicystic, honeycombed, radiolucent area, with a white line at its periphery 
and frequently notched at its borders. However, the roentgenographic pic- 
ture varies and at times is atypical. Biopsy specimens should be taken for 
differential diagnosis. 

The ameloblastoma is considered radioresistant; therefore, the treatment 
is thorough surgical enucleation. Where the lesion is within the confines of 
the mandible, and because this lesion is essentially benign, a conservative 
surgical approach should be attempted. Although references of metastasis of 
this lesion appear in the literature, there is reason to question the evidence of 
either lymphatic or hematogenous spread. Where the lesion is inaccessible 
intraorally, or has broken through the cortical plate of bone and has invaded 
the soft tissues, a resection of the jaw containing the tumor is indicated. 


Case Reports 


Cystic Ameloblastoma 
CasE 3.—In November, 1949, a well-nourished, 28-year-old woman was referred by her 
dentist with the chief complaint of swelling in the lower right third molar area. 


Clinical Examination.—The:e were no symptoms other than a bulge buccally at the 
lower right third molar area extending upward along the anterior border of the ramus. 


Radiographic Examination.—The lateral view of the right mandible revealed a rare- 
fied area extending from the lower right second premolar region to the sigmoid notch on 
the same side. An impacted lower right third molar was lying at the inferior border of 
the mandible, anterior to the angle (Fig. 6). 


Clinical Diagnosis.— 
1. Dentigerous cyst. 
2. Ameloblastoma. 


On Nov. 17, 1949, a biopsy was performed. On Novy, 22, 1949, the biopsy report was 
made, indicating cystic ameloblastoma. The patient was admitted to Beth Israel Hospital 
on Dee, 15, 1949. 


Operative Note.—On Dec. 16, 1949, under general anesthesia, an incision was made 
at the mesial side of the lower right first premolar, extending distally high on the ramus of the 
right mandible. The mucoperiosteal flap was reflected. An ample window was created 
in the buccal plate of bone extending from beneath the lower right first molar to high 
on the right ramus. The lower right second molar was removed, The lower right third 
molar impaction and the tumor were removed en masse (Fig. 7). The wound was packed 
and sutured. 

The immediate postoperative reaction was minimal. The patient was dismissed from 
the hospital on Dec. 19, 1949. 
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Fig. 6.—Lateral plate of right mandible shows a well-defined, rarefied area extending 
from lower right second premolar region, including the entire ramus, and an impacted lower 
right third molar lying at the inferior border of the mandible anterior to the angle. 








Fig. 7.—Photograph of impacted tooth and tumor mass after removal. 
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e postoperative course was uneventful. The dressings were changed every forty- 
urs, and the wound was irrigated with cetylamine* solution 1:3000, permitting 


elg 
ind to granulate in from the base. 


the 
licroscopic Report.—Cystic ameloblastoma. 
ntgenographic checkups were made every six months until the patient moved to 
Wash. Through the courtesy of Dr. Frederick F. Molt of that city, a lateral plate 
ogram was taken on July 27, 1951, which showed regeneration of bone (Fig. 8). 


cal picture was normal and the patient had no discomfort. 


roe 


The 








Fig. 10. Fig. 11. 

Fig. 10.—Lateral plate of left mandible shows rarefied area extending from lower first 
premolar to third molar area and downward to lower border of mandible. The lower left sec- 
ond premolar and first molar roots show absorption. 

Fig. 11.—Lateral plate of left mandible shows regeneration of bone over a four-year 


period following removal of ameloblastoma. 


March, 1953. A lateral plate roentgenogram, taken by Dr. Frederick F. Molt, who 
has been following the postoperative course of this patient, showed a well-defined radio- 
lucent area in the upper portion of the ramus, just below the sigmoid notch (Fig. 9). 
There are no clinical symptoms However, there is no doubt this lesion is a recurrence. 
Dr. Molt is planning to approach this lesion intraorally. 


Ameloblastoma 
CasE 4.—In June, 1948, a 19-year-old girl presented with history of swelling in the 
lower left second molar area, lasting a few days and subsiding with drainage of blood. 


Clinical Examination.—A hard bulge of buccal plate of bone was felt from the lower 
first molar to the third molar area, with a space between the first and second lower left 
molars. The bulge could be felt externally, as well as intraorally. 





*Cetylamine (quamonium) is a new germicidal agent containing a synergistic formula of 
two quaternary ammonium compounds: cetyldimethylethylammonium bromide, benzalkonium 
chloride, and (alkyl-C-18-H-17 to C-18-H-37) dimethylbenzyl ammonium chlorides. When di- 
luted, it is a germicidal agent of high bactericidal and bacteriostatic action. It is noninjurious, 
nonirritating, and odorless. 
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Roentgenographic Examination.—A rarefied area was found extending from the first 
premolar on the left side to the distal side of the lower second molar on the same side, the 
area extending to the lower border of the mandible, with distention of that borde: (Fig. 
10). 

Clinical Diagnosis.—Ameloblastoma. A biopsy was performed, and on July 8, 1948 
the biopsy report was received, indicating ameloblastoma. . 

On July 9, 1948, an operation was advised. The patient’s parents postponed the 
operation for six months. 

On Jan. 9, 1949, the patient was admitted to Beth Israel Hospital. 

On Jan. 10, 1949, under general anesthesia, an incision was made intraorally in the 
lower left first premolar region, extending distally to the ramus on the same side. The 
mucoperiosteal flap was reflected. A large window was created in the bone. The lower 
right second premolar and the first, second, and third molars were removed and the growth 
was enucleated. The wound was packed and sutured. 

The immediate postoperative reaction of swelling and trismus subsided. The patient 
was dismissed from the hospital on Jan 14, 1949. 

The sutures were removed Jan. 17, 1949, and the wound was irrigated with cetyl- 
amine, 1:3000. Slight parethesia was present. From Jan. 19, to Feb, 11, 1949, the dress- 
ings were changed and the wound was irrigated with cetylamine, 1:3000, every forty- 
eight hours, with no postoperative sequelae. By November, 1949, a roentgenogram showed 
complete bone regeneration (Fig. 11). Recall March 15, 1953, revealed no further bony 
changes. 

Summary 

1. Odontomas are recognized readily by roentgenographie examination. 
When these lesions are of the soft variety, the diagnosis can be made only 
by microscopic examination. 

2. Two cases of ameloblastoma of the mandible showing a conservative 
surgical approach are reported. One case shows complete regeneration of 
bone more than four years after operation. The other shows roentgenographic 
evidence of recurrence three and one-half years after operation. The con- 
servative approach is not always the one of choice. There are times when 
resection is indicated. 

(This is the second of a series of six articles, which will be continued in 
forthcoming issues of the Journal. References for the entire series will appear 
at the end of the sixth article.) 
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MALIGNANT MIXED TUMOR OF THE PALATE—CYLINDROMA 
‘ A Case Report 


Mevvin D. Heruicu, D.D.S., B.S., AnD BENJAMIN M. VoLk, M.D., ALBANY, N. Y. 


PS 1D tumors may arise from any‘ of the salivary glands or other areas 
NV where glandular tissue is formed. These tumors have appeared in the 
palate, cheek, lips, tongue, pharynx, and nares. A rare occurrence of this 
tumor has been reported in the pterygomaxillary space. Cases have been re- 
ported as oeeurring in the mandible.’ 

Berger® and Rein and Feldman‘ claim that mixed tumors of the palate are 
comparatively rare. Berger reports twelve that he has encountered in his prac- 
tice. Ehrlich’ feels that the palate is a common site for their occurrence. 

Of 683 eases reported by Ash,° eighty involved the palate. 

Cordray® reported sixty-one cases, with seven involving the palate. 

The origin and histogenesis of the mixed tumor has been a matter of much 
speculation. Mixed tumors have been said to arise from: (1) embryonal ru- 
diments by enclavement, the most probable source being that of material from 
branchial arches; (2) mesenchymal tissue; (3) epithelial tissue forming the 
glands; (4) so-ealled ectomesodermal rests; or (5) endothelium. The theory 
that the mixed tumor results from abnormal growth of epithelial elements of 
gland tissue is favored at the present time.” 

Bernier® states, “The histologic picture of mixed tumor is not constant. 
Two elements are present, masses, strands or cords of epithelial cells, and the 
stromal background which may vary from a watery mucoid material to adult 
cartilage and bone. Not infrequently, the epithelial cells are arranged in cord- 
like strands or tubes, referred to as ‘eylindromatous.’ ” 

Mixed tumors usually are enecapsuled but the general feeling among in- 
vestigators is that the greater the malignancy of the tumor, the less the tend- 
ency to form a protective capsule.’ 

Pollack reported five cases.of cylindroma involving the nose and sinuses. 
The majority (four to one) of the patients were young women, all but one be- 
low 33 years of age. He states that the persistent and relentless nature of 
recurrences over a period of years, with invasiveness and widespread metasta- 
sis, suggests a very guarded prognosis for all patients with this type of tumor. 
In his series two have died, one four months after her first visit. The other 
three are all on a downhill grade, the oldest cases being of five years,’ and eight 
months’ duration.® 
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The treatment of choice is surgical excision of the tumor. These tumors 
are known to be highly resistant to irradiation by radium or roentgen rays 
but its use as an adjunct to surgery is still advocated by some.’*® Albohm™ 
and Patey’? advocate irradiation prior to surgery. They believe that irradia. 
tion in moderate doses a few weeks before the operation stimulates formation 
of a capsule, making it more firm and the tumor easier to remove. In a per- 
sonal communication, Dr. Ira Kaplan,'* Clinical Professor of Radiology at the 
New York University Medical College, states, “Adult mixed tumors are usually 
nonsensitive to the customary type of irradiation. Following operation, how- 
ever, even if the tumor is only partially removed, irradiation used as a post- 
operative measure does affect the remaining tumor tissue and tends to inhibit 
regrowth because the new cells are much more sensitive to irradiation. In 
some instances, direct irradiation in a primary lesion does shrink the tumor 
sufficiently to give relief and to make subsequent removal easier. As I have 
said, one must judge each case individually and one must decide after trial 
dosages to determine the responsiveness of the tumor.” 

Cordray® is firm in his stand against irradiation. He believes roentgen 
therapy for the mixed tumor should be thoroughly condemned for two reasons: 
first, the tumor is highly resistant to radiation; and, second, the consequent 
fibrosis, induced by roentgen rays, causes difficulty without end for the surgeon 
when finally the patient submits to operation. 

Cheyne and his associates’ feel that biopsy of mixed tumors is contraindi- 
cated because biopsy breaks the capsule and allows the spread of tumor eells. 
They feel that an attempt should always be made to remove them completely 
by a wide margin or with the capsule, which is usually well formed and intact, 
and it is justifiable to use roentgen rays or radium if a portion of the tumor 
or capsule is left. 

Feeling that many would take issue with Cheyne and his associates in 
regard to taking a biopsy specimen of mixed tumors except at operation, sev- 
eral authorities were contacted and the answers submitted by them are quoted 
in the following paragraphs. 

Colonel J. L. Bernier,* Oral Pathologist, Armed Forces Institute of Pa- 
thology: “This is in reply to your letter in which you inquire as to the correct- 
ness of performing a biopsy on mixed tumors. Major R. W. Tiecke, one of the 
authors of the paper to which you referred, is presently a resident in my de- 
partment. Rest assured that his feelings in the matter are similar to mine and 
somewhat different from those expressed in the article of 1948. We feel that 
a biopsy of the mixed tumor is an entirely appropriate procedure, provided 
that the extent of surgery necessary does not equal that which would be re- 
quired to remove the entire tumor. The possibility of spreading the tumor 
elements as a result of biopsy is, of course, well known, but, in my opinion, 
has been greatly overemphasized. This rather slight danger must be weighed 
against the very valuable information disclosed through biopsy.” 

Dr. Theodor Blum,'* Secretary of the New York Institute of Clinical Oral 
Pathology: “It is the consensus of the Institute’s opinion that biopsy in cases 
of mixed tumors of the salivary glands is not contraindicated.” 
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Dr. Kurt H. Thoma:* “TI feel that what was written in this article pertains 
e tumors of the parotid gland in particular. I, myself, always do biopsies 
al tumors, particularly those of the palate, before the operation. This is 
necessary beeause one has to know whether a tumor is malignant or benign 


before planning the operation.” 


to 


on 


Case Report 


(he patient, a woman of 66, was first seen on Feb. 11, 1952. Her chief complaint was 


that of a swelling on the left side of the palate, which was increasing in size and beginning 


to oy her. 
Past History.—About three years previously, the patient was referred by an oral 
surgeon to a physician for examination of a growth on the palate. The patient said the 


cian operated on her and said, ‘‘There was more of the cyst than he thought there 
would be.’? However, when the physician was contacted he stated that he only incised a 
fluctuant mass on the palate and obtained a purulent discharge. No other treatment was 
instituted. The patient was seen again one year ago and was referred to a roentgenologist 
who said x-ray films of the palatine bones and sinus were negative. No other treatment was 


phy 


adv ised, 





Fig. 1.—Mixed tumor of palate. 


Clinical Findings.—A large mass on the palate was seen extending from the second pre- 
molar area on the left side around the necks of the teeth posteriorly into the soft palate, cross- 
ing the median line slightly. This mass was soft to touch, had a bluish discoloration in parts, 
and on its medial posterior aspect there was a small ulcerated area. The teeth pulp tested 
normally. 


Biopsy.—An adequate history specimen was taken and a report of ‘‘ palatal mucosa’’ was 
received. A second biopsy specimen was taken and the scalpel cut through the hard palate, 
as through tissue paper, into the antrum. The microscopic report from the New York Institute 
of Clinical Oral Pathology was as follows: ‘‘Section shows numerous particles of tissue made 
up by tumor. It consists of epithelial strands frequently imitating glands or ducts. The 
latter frequently show a thready pinkish material within their lumina. The cells are mostly 
cuboid. There are areas, sometimes circumscribed, where it is papillary. One fragment shows 
epithelial covering for a short distance in the vicinity of a nodule, Here, ductlike structures 
ere seen in dense connective tissue which shows marked infiltration by lymphocytes, One frag- 
ment shows bone with a marked osteoid seam blending into the connective tissue, which shows 
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numerous osteoclastic giant cells on its opposite surface. Particles of the tumor are also seen 
on this surface. It is not sharply demarcated from the connective tissue, Very occasionally, 
a mitotic figure is seen. The stroma within the tumor is scanty except in the nodule previously 
described. ’’ 

Diagnosis.—Mixed tumor of the cylindromatous type. (This will recur if not completely 
removed. ) 

The patient was referred for roentgenologic examination, The radiologist’s report was 
as follows. 





Fig. 2.—Open-mouthed sphenoidal sinus position. Note the circumscribed scalloped density 
arising from the floor of the left maxillary sinus. 


Mazillary Sinus and Palatine Bone: Roentgen examination of the maxillary antra in the 
upright position and in all projections and on the palatine bone utilizing occlusial technique 
and compared with that of the examination of April 25, 1951, when essentially the same type 
of study was done, reveals a definite soft tissue irregular mass occupying about two-thirds 
of the left antrum. The mass was not present in the examination of approximately one 
year ago. The right antrum is clear. There is an irregular bony defect involving the 
posterior aspect of the left palatine bone. This defect does not cross the midline, and 
measures approximately 15 mm. wide and 20 mm. in its anteroposterior diameter. The 
border of the bony defect is scalloped. There was no evidence of any bone erosion in the 
examination of approximately one year ago. 

Impression: Soft tissue mass (tumor) of the left posterior palate, extending through 
the palatine bone into the left maxillary antrum. 
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Fig. 3.—Upright maxillary antral view. Note clouding of left antrum. 





Fig. 4.—Left occlusal view of hard palate. ene decreased bony density and loss of trabecula- 
tion. 
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Operative Procedure and Findings.—The patient was placed under endotrachea| anes. 
thesia, using Pentothal Sodium supplemented by nitrous oxide and oxygen. An _ incision 
was made in the left hard palate at its posteromedial border, running anteriorly to the 
left lateral incisor tooth, then laterally and posteriorly to the region of the second left 
upper molar. The incision was made through the periosteum and through normal mucous 
membrane, about 1 em. from the growth, around the entire circumference. Then the peri- 
osteum was slowly and carefully elevated. A large defect in the palatal bone, measuring 
about 2.5 em. in diameter, was found as a result of tumor invasion. The tumor was not 
encapsulated and was invading the left antrum. The main body of the tumor was removed 
in one piece but, as the dissection progressed, another part of the tumor was found in the 


eget 
eS 3 
J ‘ 





Fig. 5.—Specimen. 


anteromedial wall of the left antrum. This had destroyed the medial wall of the antrum, 
leaving an opening of about 1.5 em. in the inferior meatus of the left nasal cavity. Rela- 
tively little bleeding was encountered and it was not necessary to ligate either the external 
carotid artery or the left palatine artery. The antrum was packed well with iodoform 
gauze. No attempt was made to close the large defect in the hard palate. 

The two specimens of tumor tissue were sectioned in their longest diameter and sent 
to two different pathologists for examination. 


Pathologic Report from the New York Institute of Clinical Oral Pathology.— 

Gross Description: The specimen consists of two parts. One is a membranelike, ir- 
regular structure measuring, when stretched out, approximately 10 to 18 mm, in diameter 
and 1 to 2 mm, in thickness. It is gray with buff areas. At its thicker portion, bony re- 
sistance is felt. The other is roughly triangular. On one side it is covered by pearly 
mucosa. This surface is irregular. There is a half-moon-shaped area, measuring 5 mm. in 
width, which is raised, buff in color, and slightly granular, passing into a depressed area 
which has a bluish, lobular appearance and measures 8 by 5 mm. The cut surface goes 
through these areas. The structure varies somewhat in consistency, the greatest portion 
being hard elastic. There is a somewhat lobular appearance to it, showing numerous lumina 
measuring from less than 1 to 3 mm. in diameter. On section, the appearance is more 
solid and frequently whitish. The color varies from buff to blue brown, interchangeably. 
At about the mid-portion of the specimen, a small bony fragment can be palpated. 

Microscopic Description: The section through the triangular section shows palatal 
mucosa with an underlying tumor which infiltrates through the entire tissue and is seen also 
behind the attenuated palatal bone. The tumor shows a partly lobulated appearance with 
a great variation in structure. It is partly diffuse. Just beneath the epithelium of the 
palate, well-preserved acini of mucous glands are seen, some intermingled with tumor 
nodules. Some parts of the tumor imitate the appearance of acini, some the appearance of 
ducts. In some areas it has a papillary appearance and in occasional nodules broad hyaline 
masses are surrounded by cells, as seen in cylindroma. The cells throughout have a low 
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appearance and occasionally are seen in two layers. There is some variation in size, 
as irk nuclei are seen, but nowhere was any mitosis observed. There are areas where 
nor is seen as narrow bands and files. In the ductlike structures the lumen contains 
broad, bluish, fibrillar, and, in other areas, reddish, homogeneous material. There 
endency to surround nerve bundles. In areas hemorrhage and pigment containing 
phages are seen. The stroma between the tumor nodules is minimal and mado up 





Fig. 6.—Malignant mixed tumor of palate. 


by dense connective tissue. The section through the membranous portion of the specimen 
shows in its thicker portion high, cylindrical, ciliated epithelium for a narrow stretch. 
Beneath, few acini of mucous glands are present. Here the connective tissue is loose and 
becomes somewhat denser toward the bone, which shows extensive resorption and a mini- 
mal tendency to new bone formation. The tumor, as described previously, is seen within 
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the bony particles. In its narrowest portion it shows dense connective tissue, smal] rem. 
nants of bone, and the infiltrating tumor. Within the tumor, infiltration by lymphocytes 
and plasma cells is seen. The infiltration is most marked at that portion of the palatal 
mucosa which seems to be distant from the tumor. Here edema is marked and infiltration 
by lymphocytes, plasma cells, and polymorphonuclear leukocytes is very extensive. The 
overlying epithelium also shows polymorphonuclear leukocytes. 





Fig. 8.—Twelve months after operation. 


Diagnosis.— Malignant mixed tumor. 


Four months after operation the tissues around the upper left first molar appeared to 
be breaking down, with exposure of the palatal root and slight pus formation. The tooth 
was removed. Seven months after operation the two premolars became very painful, with 
signs of apical rarefaction, and were extracted. Sixteen months after operation the pa- 
tient showed no evidence of recurrence or metastasis and is in good general] health. 
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Comment 


his ease is of interest for several reasons. Nearly three years elapsed 
the time the patient was originally seen until the final operation. Surely, 
entist should be suspicious of all swellings on the palate. As can be seen 
literature, many mixed tumors of the salivary glands are found in this 
is doubtful whether those men who originally saw the patient were 
ious of the nature of the condition. There are many aids at the command 
dentist which would aid in diagnosis. Mixed tumors frequently present 
ating areas (as this case originally did), and a clinical diagnosis of ab- 
r eyst is made. While x-ray examination may be negative, pulp testing 
e teeth would aid in the differential diagnosis. A normal pulp test should 
one suspicious of a neoplasm. A biopsy specimen would have revealed 
ture of the condition. It is reasonable to assume that there would have 
less destruction than seen at the time of operation. It should be re- 
ered that the rapidity of the growth usually determines the degree of 
enancy. 
The characteristic tendency of these tumors to invade the underlying 


iguous structures is well known. Radical surgical excision of the tumor, 


ling the overlying mucous membrane and the underlying structures, is 
nmended whenever technically possible. 
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PREGNANCY TUMOR 


S. S. Fase, D.D.S., Los ANGELEs, CALIF. 


REGNANCY tumors are new growths, caused by hormvnal stimulation dur- 

ing the period of gestation. They consist of formation of blood vessels of the 
involved tissues. These tumors are primarily hemangiomas and histologically 
cannot be differentiated from them. Hemangiomas are of two types: eapil- 
lary and cavernous. Pregnancy tumors usually fall into the latter group. 
The common sites for these tumors are usually the skin (nevi), mucous mem- 
brane of the nose, lip, tongue, gingiva, and rectum. 

The following case is that of a pregnancy tumor occurring on the gingiva. 
It is of interest because it had not receded seven months post partum, and had 
to be removed. Of further interest was the occurrence of a small growth 
which developed on the right cheek during the latter part of the pregnancy. 
This growth occurred at the site of a previously removed nevus and, in turn, 
was eradicated post partum. 


Report of Case 


The patient was a white woman, six months pregnant and primipara, aged 28, mar- 
ried, well developed, weighing 140 pounds, first seen as a clinic patient on Aug. 31, 1951. 
At that time, her chief complaint was bleeding from the gingival growth, some pain, and 
the inability to masticate food. She first noticed the growth two months prior to her first 
visit. 

The patient was foreign-born, having immigrated to this country about six years ago. 
She had the usual childhood diseases, with no past history of tuberculosis, diabetes, or 
malignancies. In 1928 she was operated on for the removal of a large birthmark (nevus) on 
the right side of her face. The nevus was removed with carbon dioxide and later she had 
plastic surgery to cover the surgical area. The cosmetic results were not good and to this 
date she uses a cosmetic to cover the operated area. 

Examination of the patient revealed a large area on the right side of the face where 
plastic surgery had been performed. Examination of the oral cavity revealed a large mass 
of reddish blue tissue with necrosis on the tip on the right side of the mandible covering 
the teeth from the lateral incisor distally to the second molar (Fig. 1). On closure, the 
upper teeth bit into the large mass of tissue, causing the area to bleed. The posterior teeth 
involved in the tumor were mobile. Roentgenograms revealed a loss of surrounding alveo- 
lar bone (Figs. 2 and 3). A section of the tissue was removed for pathologic study. She 
was referred to the hospital laboratory for blood and urine study. The patient was dis- 
missed and advised to return for further therapy. 

Laboratory Examination.—A laboratory report of the blood was returned as follows: 
Rh positive; serology, Kline and Kolmer, negative; R.B.C., 3,960,000; W.B.C., 5,900; hemo- 
globin, 78, neutrophils, 73; lymphocytes, 26, montocytes, 1; bleeding time, one minute 
eight seconds; clotting time, six minutes; urinalysis, negative. 

Histologic Examination.—Gross: Specimen consisted of several irregular, firm, gray- 
ish pink segments of Formalin-fixed tissue. 
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licroscopic: Microscopic examination of the pieces of tissue submitted for study 
that the lesion consisted of numerous closely grouped, vascular spaces, variable in 
| shape. These were lined with endothelial cells and many contained closely grouped 


shi 





Fig. 1.—Pregnancy tumor. Clinical appearance as first viewed when the patient was six 
months pregnant. 


Fig. 2. 





Fig. 3. 


Figs. 2 and 3.—Dental roentgenograms of the tumor-involved area. 


red blood cells. The endothelial cells were proliferative. The convex surface was cov- 
ered partly with normal stratified squamous epithelium, the basement membrane of which 
was intact, Much of the surface was ulcerated and covered with abundant vascular inflam- 
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matory granulation tissue containing miscellaneous leukocytes, chiefly polymorphonuclear 
leukocytes in various stages of degeneration. There was no evidence of malignancy, 


Diagnosis: Hemangioma compatible with a pregnancy tumor (Fig. 4). 


Fig. 4.—Photomicrograph of a section of the pregnancy tumor (magnification, 100) 
showing numerous blood vessels with inflammatory infiltration. The overlying squamous 
epithelium is hyperplastic. 


Fig. 5.—Pregnancy tumor, one month prenatal. 


Treatment and Course.—On Sept. 19, 1951, the patient was seen again at the clinic. 
After consultation with her obstetrician, study of the pathologic report, blood, urinalysis, 
and roentgenograms, it was decided to remove the entire tumor, the lower right second 
molar, and the lower right second premolar, which had a large degree of mobility. The 
lower right canine and lateral incisor were firm and it was decided to salvage them. 


Under local anesthesia, the second molar and second premolar were removed. The 
tumor was removed with a Bard-Parker scalpel, and the area was débrided and sutured. 
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morrhage was arrested by the use of oxydized cellulose (Oxycel) and pressure packs. 
tient was dismissed and intructed to return. 
She was seen two days postoperatively; the sutures were removed and the operative 
led without incident. On Nov. 8, 1951, the patient was seen again. The operated 
tad healed and no tumor was observed in the posterior area; in the anterior area 


The 
The 


area 
area 


Fig. 6.—Facial papula and pregnancy tumor, as viewed one month prenatal. 


Fig. 7.—Dental roentgenograms of the tumor-involved area, one month prenatal. 


(region of the right canine and lateral incisor) the tumor had proliferated (Fig. 5). In 
the right cheek area in the site of the old nevus, a small papula was observed (Fig. 6). 
Roentgenograms showed a recession of the supporting bone of canine, lateral incisor, and 
central incisor (Fig. 7). On consultation with her obstetrician, it was decided not to re- 
move the entire tumor, but to wait until after she delivered her baby, as she was due the 
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early part of December and it is believed that these pregnancy tumors usually recede spon- 
taneously after parturition. A small amount of the tumor was removed to enable the pa- 
tient to masticate without traumatizing the tumor. During the following month, she was 
observed several times, and each time a small amount of tumor had to be removed to en- 
able her to masticate without kemorrhage from the tumor. On Dec. 9, 1951, the patient 
delivered a normal child. 

For the next six months, the patient was observed. The tumor did not recede spon- 
taneously and it did not proliferate. The tumor on the cheek did not recede or grow and 
it was removed by cauterization by a dermatologist. On July 7, 1952, the remaining teeth 
in the right mandible were removed, plus the left lateral and central incisors (Fig. 8), 





Fig. 8.—Dental roentgenogram of the tumor-involved area, six months post partum. 





Fig. 9.—Tumor area, six months postoperative, with no recurrence. 


The tumor was excised, sutured, and packed with Gelfoam gauze (Oxycel) to arrest the 
postoperative hemorrhage. The area healed without incident. The tumor again was sent 
to a pathologist and again the diagnosis was ‘‘hemangioma compatible with a pregnancy 
tumor.’’ The patient. was seen six months postoperatively and no recurrence of the tumor 
was observed (Fig. 9). 
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Summary 


1. A ease of a pregnancy tumor is reported. 
2. The ease is of interest because of its unusual size, course, and its asso- 


ion with a former nevus. 
3. It is also of interest that, after seven months post partum, it did not 


recede spontaneously. 
4. It is to be noted also that, to get the best results, the adjacent teeth had 


e removed. 
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PROLONGED HEMORRHAGE FOLLOWING EXTRACTION 
IN A HEMOPHILIAC 


P. T. FLeucuaus, A.B., D.D.S., M.S.D., TucKAHok, N. Y. 


N NOV. 7, 1952, H. D., a 19-year-old boy, was admitted to the University 

of Minnesota Hospital in acute distress due to severe pain and swelling 
in the right hip. He had injured the hip two months previously but the swelling 
and pain, accompanied by a high temperature, had developed during the past 
few days. The patient had been admitted to this hospital four times previously. 
The dates and reasons for admission were as follows: Aug. 11, 1937, to Sept. 5, 
1937, with numerous ecchymotie areas over entire body at which time a diagnosis 
of hemophilia was made; Oct. 27, 1948, to Nov. 2, 1948, with hematoma of the 
: right hip and right peritoneal space; Nov. 14, 1950, to Nov. 25, 1950, with 
' hematoma of the left tonsillar area; and April 2, 1951, to April 17, 1951, with 
: bleeding gums. 


ai 


Past History—The patient had had the usual childhood diseases. He 
gave a very poor history and was vague on correlating dates and symptoms. He 
had been hospitalized ‘‘about twenty times’’ and had received ‘‘about 100 trans- 
fusions.’’ At the age of 2 or 3 years, he was struck on the head and continued 
to bleed for a long time. Since then he has had bruises or bleeding into joints 
continually. He stated that almost every joint in his body had been involved 
(stiff, black and blue, or painful) at one time or another. He also remembered 
bleeding into his throat, continual nose bleeds, bleeding of the gums, and pro- 
longed bleeding from superficial euts. 


Family History.— 
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The patient’s maternal uncle is 35 and a cripple. The father stated that 
his wife is a ‘‘bleeder,’’ that is, she bruises easily. There has been much in- 
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ing on the mother’s side; both her grandparents and her great-grand- 
parents married cousins. They had no knowledge of any other hemophiliacs in 
the past generation. 


bree 


Physical Examination.—The examination showed a well-nourished and 
somewhat obese young man, cooperative, but very lethargic and dull. His tem- 
perature was 101° F.; blood pressure, 120/70; and pulse, 120. There were areas 
of bleeding in both nostrils. The teeth were in very poor repair and slight 
gingival bleeding was present. There was bilateral submandibular swelling ex- 
tending from the inferior border of the mandible inferiorly to the clavicle. The 
lunes and heart were negative. No organs were palpable, but there was tender- 
ness in all quadrants. The swelling in the right hip involved the whole of the 
right buttock. It was painful and indurated and limited the movements of the 
right leg. 

Laboratory Data on Admission.—Hemogobin, 10.5 Gm.; white blood cells 
10,000; differential neutrophils, 82 per cent, lymphocytes, 12 per cent, monocytes, 
4 per cent, eosinophils, 2 per cent; clotting time (Lee-White method) 
thirty-five minutes; platelets, 532,000; euff test, 25 petechiae on 5-em. circle 5 
em. below subeubital fossa; urinalysis: specific gravity, 1.023, negative for 
albumin, sugar, acetone, red blood count, and easts. 

On Nov. 11, 1952, the patient was referred to the hospital’s dental clinic 
for evaluation of the condition of his oral eavity. Clinical examination revealed 
a full complement of teeth with carious and broken-down upper and lower left 
and lower right molars. Dental radiographs disclosed areas of apical rarefac- 
tion about the lower left second molar and the lower right first molar. The lower 
right second molar and the upper left second molar were cariously exposed. The 
remainder of the teeth were in essentially good condition. The involved teeth 
were recommended for extraction as soon as the patient’s condition warranted 
the operation. 

On Nov. 19, 1952, the patient returned to the dental clinie for extractions. 
The difficulty in the right hip had subsided. He had received four units of 
plasma and one unit of whole blood during the four days following admission. 
On November 18 he received 200 ¢.c. plasma in preparation for the tooth ex- 
traction. 

It was decided that one side of the mouth should be treated at a time. 
Under 2 per cent procaine with 4,999 epinephrine anesthesia, the first and 
second lower right molars were removed. A little of the alveolar process was 
removed to permit the approximation of the lingual and buccal mucosa. The 
wound was packed with Gelfoam that had been soaked previously in thrombin. 
It then was closed with interrupted 000 silk sutures. Bleeding, during and 
following the operation, was minimal. The patient was returned to the ward 
and transfused with 2 units of plasma. He was placed on a soft diet, bed rest, 
and penicillin therapy and instructed to place thrombin-soaked cotton balls on 
the operative site and apply moderate pressure. 
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The following day there was slight bleeding from the first molar area. This 
was packed with thrombin-soaked Gelfoam. The patient received 2 units of 
plasma during the day. The hemorrhage continued through the next day, so a 
modeling compound splint was constructed and sutured over the tooth sockets. 
On November 23 the splint was removed because it was causing eversion of the 
buceal and lingual flaps. Bleeding at this time was quite severe. Throm)in- 
soaked Gelfoam was placed in the socket again and sutured in place. Plasma 
and whole blood transfusions maintained the hemoglobin concentration around 
12.1 Gm. Clotting time remained at thirty-five minutes. The in vitro response 
to plasma was good, that is, the patient had not become resistant to trans- 
fusions. 

Local applications and treatment failed to lessen the hemorrhage during 
the next five days. He was atropinized and heavily sedated to see if prevention 
of local irritation by movements of the tongue or of the saliva would reduce the 
hemorrhage. This slowed the flow to some extent, but now the patient was be- 
coming uncooperative and said that he was about ready to give up. An impres- 
sion of the lower arch was taken and an acrylic splint was constructed with a 
large posterior flange in hope that immobilization and protection of the area 
would be of some help. The splint was inserted, but it produced an increase in 
the hemorrhage. It was removed and thrombin-soaked Gelfoam was placed over 
the area before reinsertion. Large 4 x 4 sponges soaked in thrombin were placed 
on the buccal and lingual sides of the lower right region of the splint. The pa- 
tient had now (Dee. 4, 1952) received 43 units of plasma and approximately 
14 units of blood since extraction of teeth. It appeared that he was becom- 
ing refractory to fresh plasma. 

Blood continued to ooze from under the splint and large clots would form 
but then break off again. On December 5 the bleeding became profuse. The 
nurse estimated that 600 ¢.c. of blood was lost in one-half hour. The hemoglobin 
at this time had dropped to 6.7 Gm. The splint was removed and the operative 
area was cleansed of all the necrotic tissue and old blood clots. The bleeding 
was localized to one area on the lingual surface. Attempts to clamp this off 
were unsuccessful, but silk sutures about the area decreased the flow. Gelfoam 
soaked in thrombin was placed on the extraction site and the splint was replaced 
in position. This temporarily stopped the bleeding, but it was believed to be 
caused mostly by the vasoconstrictor in the local anesthetic. The pulse was 
strong, although irregular. The blood pressure was 120/70. A transfusion of 
1 unit of whole blood was started immediately. No further local treatment was 
to be attempted unless undue hemorrhage occurred again. 

Progress was evident as the hemorrhage decreased in amount each day. 
The patient had not taken anything by mouth since Nov. 23, 1952, but now he 
was encouraged to do so. Although the bleeding continued, no local treatment 
was administered. The patient’s attitude became much better and he began to 
talk and laugh. The hemorrhage decreased even more and was completely absent 
while he slept. On Dec. 19, 1952, only a little oozing of blood from below the 
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t was noted. The large clots were absent and the mouth looked much 
‘er sinee the patient had been attempting oral hygiene. The bleeding 
ed completely on December 20, and on December 26 the splint was removed. 
operative area was filled with pink granulation tissue. There was inflam- 
n along the border of the splint, but there was no bleeding from this area. 
patient’s clotting abnormality was responding again to normal plasma in 

It was probable that the resistance the patient showed three weeks 
iously after the multiple transfusions was due to antibody formation against 


antihemophilie globulin. This is known: to disappear after discontinuing 


sfusions. 
Hemarthrosis developed in the left elbow and right hip on December 25, 


it improved by December 30 and the patient was discharged on that day. 
patient was very happy to leave and thought he would put off extraction 


the other teeth until a very much later date. 
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FIBRO-OSTEOMA, CONTAINING DENTINE, OF THE MANDIBLE 


Report of a Case 


Rosert W. CHRISTENSEN, D.D.S., PASADENA, CALIF.,;AND JAMES E. MILLMAN, 
D.D.S., CLEVELAND, OHIO 


HE fibro-osteoma is a slow-growing benign tumor whose predominant con- 

stituents are fibrous and osseous tissue. It tends to transform the spongi- 
osa and expand the bone; it causes facial deformity and changes the architee- 
tural pattern of bone.’ 

Women in their second and third decades are more commonly affected by 
this tumor. It affects the maxilla more frequently than the mandible. Histo- 
pathologically, the tumor shows a wide variation in fibrous and osseous tissue. 
The fibrous tissue which fills the marrow spaces shows no evidence of round 
cell inflammatory infiltration, except in cases complicated by dental infection.’ 
The etiology of this tumor is in dispute, but some authorities believe trauma 
and inflammation are causative factors, since trauma, extraction of carious 
teeth, or infection is mentioned in most ease histories. Complete excision 
seems to correct the condition. 


Case Report 

On Aug. 9, 1952, a male United States Marine recruit, B. B., was referred to the oral 
surgery department of the Dental Dispensary at the United States Marine Corps Recruit 
Depot, San Diego, California, for consultation. The patient complained of tenderness and 
swelling along the left side of the mandible. 

Clinical Examination.—The patient, an 18-year-old Spanish boy, was in slight distress 
due to tenderness and swelling along the Jateral aspect of the mandible in the left first 
molar area. 

Clinical examination revealed, along the lateral aspect of the mandible in the region 
of the missing left second premolar and first molar, a raised, nonfluctuant, firm, weil- 
demarcated tumor, covered by a slightly inflamed mucous membrane. It was tender to 
palpation. The tumor was raised approximately 1.2 em. from the normal surface of the 
mandible, and at its base was 2.0 cm. in diameter. 

There was no clinical evidence of involvement of the mandibular or mental nerves, 
nor was there evidence to palpation of regional lymphadenopathy. No other ciinical evi- 
dence of oral pathology was seen. 

History.—The patient gave the history of having had his left mandibular first molar 
extracted seven years previously, The fate of the left second premolar could not be as- 

Presented at the Seventh Annual Seminar of the Colorado Dental Foundation, Colorado 
Springs, Colo., June, 1953. 
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His first recollection of the raised lesion was one year before, 


ed by the patient. 
The raised area had enlarged 


tenderness to palpation starting six months later. 
during the past year. 

Roentgenographic Examination.—The roentgenographic examination of the left man- 
showed an edentulous area where the second premolar and first molar were extracted 
yusly. A circumscribed, fairly well-demarcated, stippled, lobulated, radiopaque mass 
een which measured approximately 1.8 cm. in diameter (Fig. 1). It lay slightly in- 
to the alveolar crest, medially it approximated the first premolar root, distally it 
ched the second molar root, and inferiorly it lay 0.5 em. above the mandibular canal. 





MICHIGAN LIDNANICS 


Fig. 1.—Periapical roentgenograph showing presence of bony tumor. 





Fig. 2.—Occlusal roentgenograph showing bony tumor extending 1 cm. lateral to border of 


mandible. 
The occlusal roentgenograph showed a lateral projection of the tumor mass approximately 
1.0 em. external to the lateral cortical plate, with little or no expansion of the cortical 


plate of bone (Fig. 2). There was no apparent involvement of the roots of the adjacent 
teeth. Roentgenographic examination of the entire mandible and maxilla showed no other 


area of pathology. 
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General Physical Examination.—The general physical findings were essentially nega- 
tive, with the exception of the local condition. Roentgenographic examination of the lungs 
and chest cage was negative. 





Fig. 3.—Photographic appearance of entire tumor following enucleation from mandible. 





Fig. 4.—Periapical roentgenograph showing appearance of mandible following surgery. 


Laboratory Pindings.—The hematologic examination on Aug. 9, 1952, showed 4,310,000 
erythrocytes and 8,850 leukocytes, of which 73 per cent were polymorphonuclear neutro- 
phils, 26 per cent were lymphocytes, and 1 per cent were eosinophils. Hemoglobin was 
13.0 grams, or 89 per cent. The bleeding time was three minutes, forty seconds, and the 
clotting time was four minutes, thirty seconds. 


Operation.—One day prior to surgery the patient was given procaine penicillin, 
600,000 units. 

On Aug. 16, 1952, the patient was premedicated, forty-five minutes prior to surgery, 
with Seconal Sodium, 1% grains, orally, to make him more relaxed during the procedure. 
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(Tnder local procaine anesthesia, a left mandibular nerve block injection was given, 
ed by a long buceal injection on the same side. A horizontal interdental, gingival 
neision was made, starting distal to the left mandibular third molar and extending 
orly to the interdental papilla between the left lateral and canine teeth. The in- 
penetrated the mucosa, submucosa, and periosteum. A vertical incision was made 
the anterior extension of the horizontal incision and extended into the labial fold. 
a sharp periosteal elevator, a mucoperiosteal flap was retracted buccally, care being 
ti not to sever the mental nerve and vessels. The mucoperiosteal flap separated from 
my tumor with a little more difficulty than over the normal bone. At this point 
ateral aspect of the tumor was entirely visible and gave the impression that there 
t be a very thin layer of normal cortical bone overlying it. With judicious malleting 
arrow surgical chisel, the outline was freed from the normal cortical bone, and, with 
| of a narrow, straight root elevator, the entire tumor was elevated, with ease, from 
vpt. Its over-all size was approximately 2 em, in diameter (Fig. 3). The middle por- 
f the distal surface of the root of the first premolar was exposed, but the apex with 
rves and blood vessels was neither exposed nor violated. A careful inspection of the 
bone cavity showed an irregular, moderately dense crypt. No remnants of tumor could 
be found by visual inspection. Because the borders showed no definite increased density 
tgenographically or visually, it was deemed advisable to apply a minimal amount of 
Carnoy’s sclerosing solution to the bone cavity. The rough bone edges of the cavity were 
rounded with a surgical bone file. The mucoperiosteal flap was repositioned and secured 
in place by five 000 silk sutures. 

The postoperative course was uneventful and the sutures were removed on the third 
postoperative day. The postoperative roentgenogram is shown in Fig. 4. The patient was 
seen for eight weeks following surgery, and clinically the condition was well healed. Roent- 
genographiec appearance at that time showed no appreciable difference from those taken 
immediately postoperatively. I believe that healing will progress normally until the bone 
defect is filled with normal bone. 

Pathology Report.—The microscopic appearance of this tumor showed a generalized 
formation of new bone trabeculae with a localized area of dentine formation in one portion 
of it. The bone trabeculae are made up of new bone and are lined by osteoblasts and 
osteoclasts (Fig. 5). Evidence of resorption and new formation is presented by curvilinear 
markings. A moderate number of vessels are seen in the osteoblastic stroma. The bony 
formation blends with the area of dentine. No evidence of an odontoblastic layer is seen. 
A pulp chamber is seen within the section of dentine (Fig. 6). No definite area of 


cementum is seen, 


Diagnosis.—F ibro-osteoma, containing dentine. 
Discussion 
The presence of dentine within this tumor may have one of two origins. 
It may stem from odontoblastic activity as seen in dentinoma, but, if it does, 
then one would expect a layer of odontoblasts. I believe the more probable of 
the two explanations is that it may be a root remnant whose periodontal fibers, 
with their osteoblasts and osteoclasts, underwent proliferative changes to form 
this type of tumor. If the latter be true, the disappearance of the cementum 
is an unexplainable factor. 
Summary 
A ease of fibro-osteoma, containing dentine, of the mandible is presented. 
The etiology is discussed. Complete excision seems to correct the condition. 
The surgical procedure is presented. Following total surgical excision, healing 
was uneventful. 
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Fig. 5.—Low-power photomicrograph chenes eaSenatates areas of bone and more dense area 
of dentine. 





Fig. 6.—High-power photomicrograph showing bone trabeculae with osteoblastic and 
osteoclastic activity. 

Photomicrography courtesy of Dr. B. Orban and the Colorado Dental Foundation, 
Colorado Springs, Colorado. 
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REPORT OF TEN YEARS’ EXPERIENCE IN THE TREATMENT OF 
SUBLUXATION AND LUXATION OF THE TEMPOROMANDIBULAR 
JOINT BY THE INJECTION OF A SCLEROSING AGENT AND 
IMMOBILIZATION OF THE MANDIBLE 


Water H. BEcKER,* CoLONEL, DC, USA 


HE complex anatomy of the temporomandibular joints is predisposing to 

discrepancies within the joints which reflect such ill symptoms as usually are 
associated with hypermobility in its various phases, terminating usually in sub- 
luxation, complete dislocation, or luxation. The treatment of these symptoms 
is difficult for several reasons: (1) accessibility to the injured parts is com- 
plicated; (2) the structure of the joints is very complex and in many cases 
irreparable damage is encountered in the structural areas before the patient 
seeks treatment; (3) in many eases, good associated oral structures (which, in 
my opinion, are necessary in the planning of treatment) are either missing 
entirely so that a false occlusion of the teeth is relied upon with the same false 
repositioning of the condylar heads in the glenoid fossae or, if the teeth are 
present in the arches, they present an unending series of malocclusion, 
each many times reflecting their ill symptoms in the over-all functioning of the 
masticatory apparatus; (4) the joints probably are subjected to more use and 
also perhaps to more abuse than any other similar structures in the human 
body. 

The onset of temporomandibular joint disturbances, such as subluxation and 
luxation, is often insidious in nature and often secondary to various causes, the 
most prominent being old or new traumatic injuries to either the joint itself 
or associated structure. Patients may have been hit directly over the area 
of the joint or on some other surface of the mandible; they may have sustained 
severe abuse by coughing, yawning, singing, acting, talking, or eating; and the 
injuries sometimes may have been sustained by long dental appointments and 
also by the injudicious use of mouth gags, or the ill movement of the patient’s 
jaw while under a general anesthetic. 

The cases that I have had oceasion to see and treat presented very similar 
signs. Some had abnormal movement of the condylar heads in various direc- 
tions. Anteriorly, they had almost complete overriding of the eminentia 
articularis, leaving the glenoid fossa entirely, and producing in this exaggerated 
position several types and degrees of associated pain; such pain suggests a 
stretching or distention of the musculature of the joints. I have opened many 
of these joints surgically and have noted severe capsular changes, especially 
medially and anteriorly where the capsule is thin, predisposing to the usual 





*Post Dental Surgeon, Fort Sheridan, III. 
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anterior, median dislocation. They presented both intra-articular and inter- 
lar manifestations, with adhesions and also evidence of thickening and 
hing of the structures being present. The periarticular thickening is 
y to blame for the symptoms encountered and is most difficult to correct, 
ally beeause the capsule is attached to the head of the condyle and also to 
the meniseus, so that double joint cavities are truly formed. Exploratory 
‘al procedures on the joint, after proper x-ray interpretation, in addition 
have revealed various degrees of bony changes, such as erosion and malformation 
sed by abnormal pressure in certain areas, which influence the movement of 
the jaw. These bony changes are often the direct causative factor of the symp- 
and the associated ecrepitation and articular bruit or clicking sounds. These 
produced when the condylar head moves over the forward margin of the 
eniseus and strikes the eminentia articularis or, if the meniscus is torn off, 


resulting in a more-than-normal forward movement of the condyles. These symp- 
toms, combined with reflexes of the auriculotemporal nerve and the chorda 
tympani, result in the well-known Costen’s syndrome. 


| have had oceasion during the past ten years to treat approximately 100 
eases. of either subluxation or luxation of the temporomandibular joint, which 
required definitive treatment. After a conscientious evaluation of all the types 
of treatment rendered, I sincerely believe that, when conditions warrant and the 
case indieates, treatment by injection with a sclerosing agent, with immobiliza- 
tion of the mandible for at least three weeks after each series of injections, will 
result in a warranted percentage of cures. My results with these injections 
have been considerably better with immobilization of the jaw than without it. 

The drug giving the most satisfactory results, in my opinion, is Sylnasol 
(Sodium psylliate) made by G. D. Searle and Company. It is described by 
Searle as a fibrous tissue proliferating agent. It is a 5 per cent aqueous solution 
of the sodium salt of the fatty acids of a vegetable oil extracted from a weed 
of the psyllium group, with benzyl aleohol 2 per cent. Sylnasol achieves its 
effects by producing tissue irritation and subsequent fibroblastic activity. 


Technique.—After preliminary intermaxillary wires have been applied 
to accomplish immobilization of the mandible, and after preliminary facial 
surface preparation has been accomplished, 1 ¢.c. of the solution is injected 
into the joint cavities. The injections are followed in twenty-four to forty- 
eight hours by various degrees of edema, the amount of which is, in my 
opinion, almost directly synonymous with the degree of the result to be ex- 
pected. The more the irritation and subsequent edema, the better the end re- 
sult. If the aftereffects are negligible, I inject a second, third, or fourth time 
in sequences or intervals of approximately there days. I maintain the im- 
mobilization approximately three weeks. If the result is satisfactory, no 
further treatment is given. If the first series of injections is unsatisfactory, 
another attempt is made in approximately ninety days. In this second series 
the same procedure is followed, except that an attempt is made to disturb the 
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joint cavity with the end of the needle by moving it after the joint cavity has 
been entered, creating a local irritation before dropping the sclerosing agent 
from the syringe. 

No serious complications have been encountered to date and many of the 
patients have been made more comfortable by this type of treatment. 
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Periodontia 


TOOTH ROOT LENGTH-VOLUME RELATIONSHIPS, AN AID TO 
PERIODONTAL PROGNOSIS. I. ANTERIOR TEETH 


Sanrorp Kay, B.S.,* Bernarp K. ForscHer, Px.D.,** AND 
LeE M. Sackett, D.D.S.,*** WasHineton, D. C. 


\ THE practice of dentistry, estimation of the prognosis of a periodontally 
| involved tooth is an important, but sometimes difficult, decision. Since the 
most desirable treatment plan would be the retention of as many natural teeth 
as possible, it is worth while to study the factors upon which retention and sup- 
port of the tooth depend. 

[It is readily apparent that a prime factor is the amount of tooth root at- 
tached to its bony socket. The term amount requires more specific definition. 
From the physiologic and anatomic aspects of the problem, it is coneluded that 
the important dimension is surface area of the root. While it is the surface 
area of the root that is still in its osseous socket that determines the extent of 
support and retention of the tooth, the only measurement that is possible in prac- 
tice is that of length. This observation can be made from radiographs. There- 
fore, it was desired to elucidate the relationship between changes in length along 
the long axis and changes in surface area of the roots of the various types of 
teeth. 

It is obvious immediately that accurate measurement of the area of ir- 
regular surfaces in extremely difficult, if not impossible. The important aspect 
of this problem, however, is not the absolute measurement of total values, but 
the determination of the change in this area as the length of the root in the 
socket changes. In other words, when the total length of the root is in the 
socket, obviously the total surface area of the root is also in the socket and this 
condition represents 100 per cent retention. Now, as the alveolar crest is re- 
sorbed, only 75 per cent, 60 per cent, 50 per cent, ete. of the length of the root 
is contributing to retention. The question, then, is: What proportion of the 
total surface area corresponds to the observed proportion of the root length? 


*Senior dental student (1954), Georgetown University, School of Dentistry. 
**Coordinator of Research, Georgetown University School of Dentistry. 
***Research Fellow in Oral Surgery, Georgetown University School of Dentistry. 
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If it is assumed, at least for the anterior teeth, that the geometry of the roots 
aproximates a right cylinder, then it is seen from simple mensuration formulae 
that: 
since V = zr*h and S = 2zr h for a cylinder, where V — volume, 
S = surface area of the curved surface, r — radius, and h = height, 
by algebraic transformation, 
g — 2V.. 
r 
Since r is constant for any one cylinder, this equation shows that changes in 
surface area are directly proportional to changes in volume.* Therefore, it is 
possible to obtain the desired relationships by measuring changes in volume 
with changes in length. 
Experimental 

Since the volume increments involved are quite small, the measurements 
were made indirectly, using the weight of displaced mercury according to the 
principle of Archimedes and calculating the volume from the specific gravity 
relationship. The apparatus, which was specifically designed and constructed 
for this experiment, is shown in Fig. 1. The tooth to be studied is mounted on 
the end of a vertical glass rod. This rod runs through a glass sleeve for support 
and alignment, and carries a crossarm near its upper end. To the ends of the 
crossarm are attached wires which draw the rod and attached tooth down into 
a mereury reservoir. A wire index on the rod moves along a metric scale as 
the rod moves, indicating the length to which the root is immersed in the mer- 
eury. The mercury reservoir has an outlet at the bottom which is sealed by a 
‘‘bead in rubber tube’’ valve. The apparatus is mounted on a ring stand in 
such a manner that the reservoir outlet leads directly into a receiver on a trip 
seale. 

A series of measurements on a particular tooth is carried out in the follow- 
ing manner. The crown of the tooth is fastened to the movable carrier rod with 
sticky wax so that the long axis of the tooth is vertical. By means of a screw 
windlass and the wires attached to the crossarm, the rod and tooth are drawn 
down against the tension of an elastic band fastened to the upper end of the 
carrier rod and a fixed point on the sleeve. When the apex of the root just 
touches the surface of the mereury, a distance reading is made on the metric 
seale to be used as the zero point. The tooth then is drawn into the mereury 
a distance of several millimeters, displacing some of the mereury. A new read- 
ing is made on the metric scale to give the length of root immersed and then, 
using the valve, mercury is bled from the reservoir into the tared receiver until 
the meniscus in the reseroir returns to its original level. This mercury is 
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d immediately and the process then is repeated until the root has been 


weighe 
ersed, by inerements, into the mereury to its total length (to the labial 
to-enamel junction). 

1e teeth used for this study were collected in the clinic of the Department 
| Surgery of Georgetown University School of Dentistry. Following ex- 
mn, the teeth were stored in 10 per cent formaldehyde, with separate jars 





Fig. 1.—Apparatus for determination of incremental tooth root volumes. 


for each type of tooth. Classification was based on jaw and type of tooth, 
ignoring right and left. Before performing the actual measurements, the teeth 
were carefully cleaned of adherent tissue and examined. Those teeth with 
fractured or pathologically involved roots were discarded. 
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Results 


It is of interest to consider the values found for total lengths and total lene 
volumes, as shown in Table I. The total length in this study was measured from and 
the tip of the apex to the cementoenamel junction on the labial surface, which total 
does not take into consideration the curvature of the cervical line on the mesial oe 
and distal surfaces as was done by Black.' - . 
V Ti 


TABLE I, SUMMARY OF TOTAL LENGTHS AND VOLUMES 











MEAN 
LENGTH MEAN 
STANDARD (BY VOLUME STANDARD 
TOOTH NUMBER DEVIATION BLACK1) Cc. MM. DEVIATION 


Maxilla Central 10 +0.13 1.20 288.60 +24.17 
Incisor 

Maxilla Lateral 10 +0.15 1.30 183.82 +60.00 
Incisor 

Maxilla Canine i) +0.22 “7 339.60 +90.00 

Mandible Cen- 9 +0.09 3 117.30 +22.90 
tral Incisor 

Mandible Lat- 10 +0.15 ; 165.72 +23.00 
eral Incisior 

Mandible. 10 +0.15 324.80 +56.90 
Canine 








When these data are submitted to an analysis of variance, it is found that, 
considering total root length, there is no significant difference between man- 
dibular and maxillary teeth, but there is a significant difference among the As 
fron 
TABLE II, ANALYSIS OF VARIANCE FOR LENGTH mor 








SUM OF 
ITEM D.F. | SQUARES MEAN SQUARES KF r* 


Mandible vs. Maxilla 1 6.33 6.33 2.075 > 5% 
Type of Teeth 2 102.67 51.34 16.833 <1% 
Error 50 152.52 3.05 


Total 53 261.52 
*P is the probability of the difference occurring by chance. 











pres 
teeth grouped according to type but ignoring jaws. The pertinent values are sha} 
given in Table II. A similar analysis for total root volumes shows significant rest 
differences between mandibular and maxillary teeth and among teeth of different pra 
type. This analysis is shown in Table ITI. aw 
eng 


TABLE III, ANALYSIS OF VARIANCE FOR VOLUME 





esti 





SUM OF 
SQUARES MEAN SQUARE toot 


Mandible vs. Maxilla 1 59,860.08 59,860.08 sock 
Type of teeth 2 266,080.50 133,040.30 sien 
Error 50 183,376.41 3,667.33 tigi 


Total 53 509,316.99 Tact 
*P is the probability of the difference occurring by chance. dist 


ITEM | D.F. 
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Hlowever, the major aim of this study was an elucidation of incremental 
lenv(-volume relationships. For this purpose, the original readings of volume 
ength inerements were converted from actual values to percentages of 
; for each tooth. Preliminary plots of per cent volume as a function of 
ent length indicated that the data for each tooth type could be represented 
straight-line equation of the form Y —a+bX. These lines were calculated 
method of least squares, giving the following relationships. 













Vagrilla: 















Central incisor Per cent Volume — —5.35 + 0.9855 (per cent 
length) 
Lateral incisor Per vent volume — -—6.02 + 0.9760 (per cent 
length) 
Canine Per cent volume — -—9.18 + 1.0418 (per cent : 
length) 5 
Mandible: 2 
Central incisor Per cent volume = -4.35 + 0.9405 (per cent 5 
length) 2 
Lateral incisor Per cent volume — -6.98 + 0.7667 (per cent j 
length) = 
Canine Per cent volume — — 9.87 + 1.0018 (per cent g 
length) = 
> 
As expected, the intereept constant in each ease is not significantly different = 








from zero by ‘‘t’’ test, and, for practical use, the slope term ean be rounded to 
more convenient numbers. With these changes, the equations become: 






1. For mandibular lateral incisor Per cent V = 34 (per cent L) 
2. For remaining anterior teeth Per cent V = per cent L. 









Conclusions and Discussion 


The derivation of a relationship between surface area and volume just 
presented was based on the assumption of a right cylinder as the geometric 
shape of the tooth roots. This assumption has been verified by the experimental 
results within the limits of experimental error and the requirements of clinical 
practicality. If the shape were not essentially a right cylinder, a straight line 
would not deseribe the relationship between per cent volume and per cent 








length. 

On the basis of the equations determined experimentally, it is possible to 
estimate the proportion of root structure contributing to the retention of the 
tooth by estimating the proportion of the long axis root length remaining in the 
socket as determined radiographically. The use of per cent relationships in- 
stead of absolute measurements not only allows for the direct equating of sur- 
face area, volume, and length changes, but also avoids possible errors due to 


distortion in the radiograph. 







KAY, FORSCHER, AND SACKETT 


Summary 


1. A representative group of freshly extracted maxillary and mandibular 
anterior teeth were collected in the Oral Surgery Department of Georgetown 
University School of Dentistry. 

2. Incremental root volume determinations were made using mereury and 
the principle of Archimedes. 

3. Formulas relating root length changes to root volume changes w: 


Te 
derived from experimental data. 


Reference 


1, Black, G. V.: Dental Anatomy, Philadelphia, 1902, 8. S. White Dental Mfg. Co. 
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Oral Medicine 


SOME OBSERVATIONS ON THE INFLUENCE OF ORANGE JUICE 
INGESTION ON THE TEETH AND SUPPORTING STRUCTURES 


A. E. THomas, D.M.D., BrrmineHam, ALA. 


VER a period of years, orange juice consumption by the American public 

has been increasing. This trend has been accelerated by the development 
of techniques which permit the marketing of the frozen orange juice con- 
centrates. Currently, the inclusion of orange juice as part of the breakfast 
meal has reached such proportion as to be almost standard practice. 

The influence of orange juice on the teeth and supporting structures has 
been a subject of considerable interest to dental clinicians and research 
workers. Some have concluded that orange juice ingestion is beneficial to 
the teeth and supporting structures ;? others have held a contrary opinion to 
the extent of expressing the view that even limited orange juice ingestion is 


harmful.? Numerous intermediary views also can be found in the literature. 

During the last ten years, several attempts have been made to study the 
effect of citrus fruits, including orange juice, on the teeth and supporting 
structures of experimental animals.‘ The findings in these studies are of some 


academic importance, but their interpretation in terms of everyday clinical 
practice is most difficult. Accordingly, it was felt advisable to accumulate 
further information relative to the effects of citrus fruit ingestion on the 
teeth and supporting structures. Since it was not possible to include all types 
of citrus fruit in the study, these researches have been concerned only with 
diluted frozen orange juice concentrates. In all probability, these constitute 
the greatest single fraction of the total citrus fruit consumption within the 
United States. Two avenues of investigation have been utilized: (1) human 
studies and (2) animal studies. To the best of our knowledge, they represent 
the only coneurrent human and experimental animal studies. The procedures, 
results, and tentative conclusions of each are presented in this article. 


Studies With Human Beings 
Procedure 


In the spring of 1952, fifty-four sophomore and junior dental students 
were selected for participation in the experiment. All participation was on a 
voluntary basis. One-half the number (twenty-seven) served as the experi- 





From the University of Alabama School of Dentistry. 
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mental group; the remaining half were retained as controls. No attempt was 
made to place the subjects arbitrarily in a particular group. All students 
were permitted to select their group, since it was the belief of the investigators 
that such a procedure would assure maximum cooperation from the partici- 
pants. 

After the groupings were completed and before the experiment was begun, 
each participant received the following type of examination: 


1. A detailed clinical examination for dental caries. This was 
supplemented by a full-mouth set of radiographs. 

2. A detailed clinical examination of the gingivae, particularly 
of the anterior teeth. This was supplemented by standardized 2 by 2 
inch Kodachrome photographs taken with a standardized technique. 

3. A special radiographic examination of the alveolar bone pat- 
tern. This was accomplished with the long cone, intraoral radio- 
graphic technique. 

4. A bacteriologic examination of their saliva for total number of 
lactobacilli. 


These examinations were repeated at intervals during the study and at 
the end of the investigation. All experimental subjects were given a weekly 
ration of orange juice concentrate sufficient to provide a daily supplement of 
eight ounces of reconstituted orange juice. In an attempt to standardize the 
procedure, each person was given a specially selected diluting bottle and 
drinking glass. They were instructed to empty the orange juice concentrate 
into the 24-ounce jar. Next, 18 ounces of water was to be added, and the 
mixture was to be shaken thoroughly. Each experimental subject was re- 
quested to drink 8 ounces each day at the beginning of the breakfast meal. 

A check of the orange juice dispensing schedule indicates that the experi- 
mental group people were most cooperative in picking up their weekly ration. 
It should be emphasized also that the investigators were in daily contact with 
the subjects, and the latter were being reminded constantly of the importance 
of their adhering to the conditions of the experiment. For these and other 
reasons, we are confident that the experimental group understood and made 
every effort to fulfill their promised obligations. 

Similarly, at the beginning of the experiment, the control group was 
impressed with the importance of refraining from citrus fruit ingestion. As 
the study progressed, the seriousness of the obligations was reiterated at 
frequent intervals. Questioning of representatives of the control group 
indicates that they were most cooperative in meeting their responsibilities. 


All the frozen orange juice concentrate was purchased on the open 
market through the same local wholesale house. It was delivered on a 
monthly schedule to the dental school, where it was stored under suitable 
conditions of refrigeration and distributed each week to the participants. 

The experimental period was limited to one year. All persons who began 
the experiment continued as participants for the duration of the study. 
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Results 


Dental Caries Findings.—The extent of the dental caries occurring in the 
control and experimental gvoups during the one-year study may be seen in 
Table I. The data are reported in terms of DMF and DMFS. The former is 
ceepted abbreviation for the number of decayed, missing, and filled 

The latter is a similar condensation for the number of decayed, missing, 
and filled tooth surfaces. The first examination was conducted immediately 
preceding the beginning of the experiment. The second examination was 


made at the termination of the study, one year later. 


TABLE I, THE INFLUENCE OF ORANGE JUICE INGESTION ON DENTAL CARIES 


























FIRST EXAMINATION FINAL EXAMINATION DIFFERENCES 
GROUP DMF | DMFS DMF | DMFS DMF | DMFS 
Ex} rental: 
N er 354 802 371 852 17 50 
\yerage per person 13.1 29.7 13.7 31.6 0.6 1.9 
Cont , 
Number 433 1011 445 1078 12 67 
Average per person 16.0 37.4 16.5 39.9 0.5 2.5 
: DMF = Decayed, missing, and filled teeth. 
DMFS = Decayed, missing, and filled tooth surfaces. 
The experimental group ingested 8 ounces of orange juice daily. 
The control group refrained from ingesting orange juice and other citrus fruits. 


The experimental and control groups each consisted of twenty-seven people. 


[t will be noted that at the first examination the members of the experi- 
mental group had an average of 13.1 decayed, missing, and filled teeth and 
29.7 decayed, missing, and filled tooth surfaces. At the final examination, the 
average number of decayed, missing, and filled teeth had increased to 13.7 
and the deeayed, missing, and filled tooth surfaces had increased to 31.6. 

In contrast, the control group had an average of 16.0 decayed, missing, 
and filled teeth and 37.4 decayed, missing, and filled tooth surfaces at the 
first examination. At the subsequent examination the average number of 
decayed, missing, and filled teeth had inereased to 16.5, and the decayed, 
missing, and filled tooth surfaces had increased to 39.9. 

In comparing the experimental and control groups, it may be seen that 
the average increase in decayed, missing, and filled teeth and decayed, missing, 
and filled tooth surfaces was 0.6 and 1.9, respectively, for the former and 0.5 
and 2.5, respectively, for the latter. 


Gingival Health Findings.—The changes in the gingival state of the 
control and experimental groups that occurred during the one-year study 
may be seen in Table II. These conclusions are based on detailed clinical 
observations and are supported by evidence noted in standardized Kodachrome 
photographs of the anterior gingivae. These were taken before, during, and 
at the end of the experimental period. The gingivae were recorded as either 
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being normal, showing slight pathologic involvement, or having moderate 
evidence of pathology. These states were designated as 0, 1, and 2, respec. 
tively, for purposes of tabulation. 

It will be noted that at the initial examination of the twenty-seven 
persons in the control group, twenty-five had normal gingivae, one had slight 
pathologic involvement, and one had moderate pathologic involvement. At 
the end of the year nineteen persons had normal gingivae, four showed slight 
gingival pathology, and four had moderate gingival disease. 


TABLE IT. THE INFLUENCE OF ORANGE JUICE INGESTION ON GINGIVAL HEALTH 








ESTIMATION OF GINGIVAL HEALTH 











FIRST EXAMINATION FINAL EXAMINATION 
GROUP 0 ] 1 2 0 1 ] - 
Experimental 26 1 0 23 4 0 
Control 25 1 1 19 4 4 





0 Normal gingivae. 

1 Slight pathologic involvement of the gingivae. 

2 = Moderate pathologic involvement of the gingivae. 

The experimental and control groups each consisted of twenty-seven people. 


Hl 


Similarly, at the first examination of the twenty-seven subjects in the 
experimental group, twenty-six were normal and one had slight gingival in- 
volvement. At the termination of the study, twenty-three persons had normal 
gingivae and the remaining four showed slight gingival involvement. 


Alveolar Bone Findings.—The changes that occurred in the alveolar bone 
state may be seen in Table III. Full-mouth radiographs were made of each 
subject at the beginning and the end of the one-year period. These were 
taken with the ‘‘long cone’’ technique, which permitted the recording of a 
maximum of alveolar bone detail with a minimum of picture distortion. For 
comparative purposes the alveolar bone was noted as being unchanged, im- 
proved, or degenerated. In recording the latter, particular emphasis was 
placed on evidences of destructive changes in the alveolar crest area. 


TABLE IIT. THE INFLUENCE OF ORANGE JUICE INGESTION ON ALVEOLAR BONE 








ESTIMATE OF CHANGE IN ALVEOLAR BONE STATUS 








GROUP UNCHANGED | IMPROVED | DEGENERATED 
Experimental 27 0 0 
Control 17 0 10 





The experimental and control groups each consisted of twenty-seven people. 
Time interval covered in study was one year. 


It will be noted that, in the opinion of the examiner, the condition of the 
alveolar bone of no experimental group subject showed radiographie evidence 
of degenerative changes during the one-year period. In contrast, approxi- 
mately one-third of the control group people had signs of alveolar bone de- 
generation. 


Bacteriologic Findings.—Although we have only scant knowledge of the 
bacteriology of the mouth, considerable information is available regarding 
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specific microorganisms, particularly the lactobacilli. For this reason, it was 
decided that lactobacillus counts would be taken four times during the experi- 
mental period: at the beginning, at four months, at eight months, and at the 
end. The saliva collection technique was standardized and all counts were 
mace in duplieate at two dilutions. 

he findings are shown in Table IV. For the purposes of reporting, all 
subiects are classified as showing unchanged, decreased, or increased lacto- 
bacillus eounts. In order to be tabulated in the increased or decreased 
ry, the four counts must have shown a progressive increase or decrease, 
1e terminal counts must be either twice as great or one-half as great as 


cate 
an 
the initial eount. 


[V. THE INFLUENCE OF ORANGE JUICE INGESTION ON ORAL LACTOBACILLUS COUNTS 





| ESTIMATE OF VARIATION 

















GROUP UNCHANGED | DECREASED | INCREASED 
perimental 14 12 1 
ntrol 12 14 1 
ecreased = Progressive decrease in each of four sampling periods with terminal count 
less than one-half that of the initial count. 
Increased = Progressive increase in each of four sampling periods with terminal count 
twice that of the initial count. 


It will be noted that of the twenty-seven control subjects, twelve were 
unchanged, fourteen decreased, and one increased. In contrast, of the 
twenty-seven experimental subjects, fourteen were unchanged, twelve de- 
creased, and one was increased. 

Supplementary Findings.—During the experiment particular care was 
given to observing whether orange juice ingestion at this level might produce 
erosion of the tooth’s hard substances or inerease the hypersensitivity of 
cervical cementum. No evidence of either of these changes was noted. 

To further substantiate the inability of normally ingested orange juice to 
erode tooth enamel, freshly extracted anterior teeth were exposed to orange 
juice for periods of time comparable to those noted for normal drinking proce- 
dures. Relief adhesion replicas of the labial surface of the enamel were made 
before and after exposure to orange juice. These replicas were shadow east with 
silver and carefully studied with specialized microscopic techniques. No evi- 
dence of enamel changes could be observed. 


Interpretation 


The results of these studies indicate that the daily consumption of 8 ounces 
of orange juice by young adults does not increase susceptibility to dental caries, 
is without effeet on the numbers of oral lactobacilli, and does not cause erosion 
of the dental hard tissues or produce hypersensitivity of the cervical cementum. 

The data herein reported do not support the concept that moderate orange 
juice ingestion has an adverse effect on gingival health or causes degenerative 
changes in the alveolar bone. If anything, these findings suggest that persons 
consuming this daily level of orange juice had less gingival pathology and less 
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alveolar crest bone degeneration than a comparable group of persons who re- 
frained from citrus fruit ingestion during the one-year period covered in these 
researches. 

Studies With Animals 


Procedure 


Although it is recognized that clinical experimentation with human subjects 
is a most desirable method of resolving questions regarding nutrition, such a 
procedure has several serious drawbacks. These include (1) our inability to 
rigidly control the many dietary, hereditary, and environmental factors that 
complicate human studies and (2) our unwillingness to subject people to drastic 
experimental procedures in an effort to understand the effeets of total deprivation 
of a material or excessive ingestion of a substance on the organism. 

For these reasons it was decided to supplement the clinical studies of the in- 
fluence of orange juice ingestion on the teeth and supporting structures with 
similar, but more drastic, animal experiments. The animal selected for the re- 
searches was the Syrian hamster, a member of the rodent family. This animal 
has been the subject of numerous dental investigations because, in addition to 
being omnivorous, it has teeth and supporting structure similar to man and is 
susceptible to tooth decay and periodontal disease. 

Forty hamsters from our inbred colony were selected for study. At the 
beginning of the experiment they were approximately 35 days of age and were 
in a good state of nutrition. They were divided into three groups designated as 
A, B, and C, containing fourteen, thirteen, and thirteen animals, respectively. 

All animals were maintained for the duration of the experiment on a modified 
Hoppert, Webber, and Canniff diet containing 60 per cent sucrose, 35 per cent 
powdered whole milk, 3 per cent alfalfa, 1 per cent linseed meal, and 1 per cent 
salt mixture. This diet, although capable of producing severe dental caries if 
fed to animals 10 to 15 days of age, is only mildly ecariogenie when fed to animals 
of 35 days or more of age. 

Group A animals were denied access to water for the duration of the experi- 
ment. In its stead they were permitted to drink “ad libitum” reconstituted 
frozen orange juice concentrate. Group B animals were, on alternate three-day 
periods, given access to water and, in the intervening three days, they were 
permitted to drink the orange juice. Group C animals served as the control 
group and had tap water continuously available. Beginning with the one 
hundredth day on the diet, representative animals in each group were sacrificed 
and studied. The experiment was terminated on the one hundred seventy-fifth 
day. The following observations were made on the animals: average caries 
score, average erosion score, average cervical caries score, and the degree of 
alveolar bone degeneration. 

Results* 


Dental Caries Exclusive of Cervical Caries.—The extent of dental caries 
in each of the three groups was minimal. The findings are reported in Table 


*The author will gladly send. on request, photographs of the hamster skulls showing the 
location and type of erosion found 





the « 


large 


V. 

Gro 
cavi 
wert 
anin 


gins 
more 
recor 
result 
differ 
orang 
I 
face « 
to mo 


Gre 
Gre 
Gre 

Se 


A 
medium 


es 
le 


he 





ORANGE JUICE: EFFECT ON TEETH AND SUPPORTING STRUCTURES 747 


TABLE V. THE INFLUENCE OF ORANGE JUICE ON HAMSTER CARIES* 














Riad), NUMBER OF | 

ANIMALS AVERAGE 

WITH LARGE MEDIUM SMALL CARIES 

ROUP | CARIES CAVITIES CAVITIES CAVITIES SCORE 
—Group A (14) 7 14 4 12 6.6 
( po B (13) 0 0 0 0 0.0 
( p C (13) 4 1 1 7 1.2 

up A: Animals drank only orange juice. 


up B: Animals drank orange juice, then water on successive three-day periods for 
the tion of the experiment. 
yup C: Animals drank only tap water. 
imbers in parentheses indicate number of animals in each group. 
rage caries score is computed by giving arbitrary value of 5, 2.5, and 1 to each 
large edium, and small cavity, respectively. 
‘his does not include cervical caries (see Table VI). 


V. It will be noted that Group B animals showed no caries, and the thirteen 
(iroup C animals had a total of only one large, one medium, and seven small 
eavities. One half of the Group A animals, those drinking only orange juice, 
were without cavities. The average total caries score of 6.6 for the Group A 
animals is so small that, comparatively speaking, it is insignificant. 


TABLE VI. THE INFLUENCE OF ORANGE JUICE ON HAMSTER CERVICAL CARIES 








NUMBER OF 





ANIMALS WITH AVERAGE 
CERVICAL LARGE MEDIUM SMALL CARIES 
GROUP CARIES CAVITIES CAVITIES CAVITIES SCORE 
7 Group A (14) 12 14 4 : 48 9.1 
Group B (13) 13 9 7 37 7.7 
Group C (13) 12 11 6 35 8.1 





See Table V for group descriptions and explanation of average caries score. 


Cervical Dental Caries.—Because cervical dental caries in the hamster be- 
gins in the exposed cementum of the root and because this tissue might be 
more adversely affected by orange juice than enamel, it was thought wise to 
record this type of caries apart from typical coronal caries of the enamel. The 
results are shown in Table VI. It will be noted that there are no striking 
(differences in the extent of cervieal caries of those animals drinking water, 
orange juice, or both beverages. 

Erosion.—It is most difficult to measure accurately the extent of tooth sur- 
face erosion. After giving considerable thought to the matter, it was decided 
to modify the technique currently in use to record dental caries. Accordingly, 


TABLE VII. THE INFLUENCE OF ORANGE JUICE ON HAMSTER TOOTH EROSION 














NUMBER OF AVERAGE 
ANIMALS WITH SIZE OF EROSION AREA EROSION 
A GROUP EROSION LARGE | MEDIUM | SMALL SCORE 
Group A (14) 14 86 45 16 40.0 
Group B (13) 13 52 17 27 25.0 
Group C (13) 0 0 0 0 0 





See Table V for group descriptions. 
_ Average erosion score computed by giving arbitrary values of 5, 2.5, and 1 to each large, 
medium, and small erosion area, respectively. 
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areas of erosion have been classified as large, medium, or small. In addition, 
each of these classes has been given an arbitrary value of 5, 2.5, and 1 respee- 
tively. These have made it possible for the over-all extent of erosion to be 
included in a total erosion seore. The erosion findings are reported in Table 
VIL. 

It is apparent that Groups A and B both show considerable evidence of 
erosion. Since Group C is devoid of erosion, we must conclude that the orange 
juice was the responsible agent. It should be noted further that the extent of 


erosion is obviously less in the Group B animals and that a reduction in orange 


juice consumption reflects itself in decreased tooth erosion. Since the Group B 
animals were still, under these conditions, foreed to consume approximately 50 
per cent of their fluid intake as orange juice, it seems logical to believe that 
limited orange juice consumption does not produce erosion. 


TABLE VIII. THE INFLUENCE OF ORANGE JUICE ON HAMSTER ALVEOLAR BONE 








| NUMBER OF ANIMALS SHOWING VARYING 
DEGREES OF ALVEOLAR BONE LOSS 








UNCHANGED SLIGHT MODERATE SEVERE TOTAL BONE 

GROUP (0) (1) (2) (3) LOSS SCORE 
Group A (14) 1 5 + + 39 
Group B (13) 0 3 7 3 39 
Group C (13) 2 3 2 6 38 





See Table V for description of groups. 

Animals with unchanged alveolar bone are classified as 0; those showing slight bone 
loss are listed as 1; those showing moderate bone loss are listed as 2; and those showing 
severe bone loss are classified as 3. 

Total bone loss score is computed by giving arbitrary values of 0, 1, 2, and 3 to un- 
changed, slight change, moderate change, and severe change, respectively. 

Bone Changes.—Since no standardized technique is available for measuring 
the extent of alveolar bone destruction, considerable time was spent in the 
development of a satisfactory radiographic technique. When this objective was 
achieved, it was used to x-ray the jaws of all the experimental animals at the 
time of sacrifice. For the purpose of classification, alveolar bone alteration was 
noted as follows: 0 designated those animals with no evidence of alveolar bone 
resorption, 1 described those animals with slight alveolar bone change, 2 
indicated those animals having moderate alveolar bone change, and 3 designated 
those animals that had severe alveolar bone change. This information is sum- 
marized in Table VIII. It will be noted that, although there is considerable 
variation in the type of alveolar bone loss between the various groups, the over- 
all extent of bone loss as represented in the “bone change” score is comparable 
for the orange juice, orange juice-water, and water groups. 


General Observations 

As stated previously, the sacrifice of representative animals in each group 
began at the hundredth day and was completed on the one hundred seventy- 
fifth day. The average experimental age of Groups A, B, and C animals at the 
time of sacrifice was 121, 140, and 131 days, respectively. 

Terminal body weights of the animals in each group revealed that the 
average for Group A animals was 113 grams, as contrasted with 106 grams and 
100 grams for the Group B and C animals, respectively. 
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Both of the aforementioned findings indicate that the Syrian hamster can 
be not only maintained, but will thrive on an experimental regime where the 
source of fluid intake (water in food excluded) is ‘‘reconstituted’’ orange 


Summary 

The results of these studies indicate that when Syrian hamsters, main- 
tained on a earies-producing diet, have either one-half or all of their liquid 
intake in the form of ‘‘reconstituted’’ orange juice, their susceptibility to 
tooth deeay is not altered markedly. In addition, it has been observed that 
animals living under these conditions show no changes in alveolar bone pattern 
that might be associated with excessive orange juice ingestion. 

Under the drastic conditions of those experiments, moderate erosion of 
the enamel was a common finding in those animals that drank only orange 
juice. The extent of this erosion was reduced considerably when orange juice was 
alternated with water. It is the belief of the investigators that moderate 
orange juice ingestion would not produce demonstrable erosion. 


[he author wishes to express his sincere appreciation to Dean Joseph F. Volker for 
his able guidanee and to Dr. Sidney B. Finn and Miss Frances Pharo for their assistance 
during this study. The work was supported by a grant from the Florida Citrus Commission. 
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ERYTHEMA MULTIFORME—STEVENS-JOHNSON SYNDROME 
A Case Report 
Wituiam Rakower, LIEUTENANT, (DC) USNR 


goes rye nage the ectoderm, from which the skin is derived, also 
contributes to the oral cavity... It is logical to expect, then, that with 
generalized dermatological conditions, changes in the oral mucosa may be seen. 

The appearance of oral lesions associated .with skin disease differs mark- 
edly from the appearance of the skin lesions of the same disease. This marked 
difference results from the peculiar conditions which are normally found in 
the mouth. Lesions of the mouth are always in a warm climate and are con- 
tinually bathed in saliva, with a high bacterial count. This leads to early 
disappearance of vesicles or bullae, leaving eroded areas instead; it tends to 
early maceration and slough of the involved tissues. There is also the in- 
creased possibility of superficial infection. 

It is quite evident, therefore, that diagnosis of oral mucosal lesions is 
often difficult. At times, when the oral lesions precede the skin lesions or are 
the only signs of the disease, an accurate diagnosis is impossible.” 

The following case report is presented because (1) it illustrates the role 
of the dentist in the recognition of generalized conditions affecting the oral 
cavity, and (2) it illustrates a case of erythema multiforme which did not re- 
spond to the use of ACTH. 

Case Report 

This patient, a 20-year-old white man, was a recent inductee in the Army, in basic 
training. He was admitted to the U.S. Army Hospital, Fort Dix, New Jersey, on Jan. 1], 
1953, because of a moderate cough associated with a sore throat and increasing malaise. 
His temperature was 102.6 degrees; his lungs were clear. The diagnosis was “upper respir- 
atory infection.” No specific therapy was instituted at this time. 

Four days after admission, the patient developed a soreness in the mouth. The diagnosis 
made on the ward was “severe pyorrhea.” The patient was referred, therefore, to the 
dental department for consultation. 

When seen in the dental clinic the next day, the patient’s chief complaint was the sore- 
ness in his mouth, with consequent difficulty in swallowing, chewing, and eating. His 
temperature was 102 degrees. He had a generalized stomatitis, characterized by multiple 
red, bleeding erosions, partially covered by a grayish white slough. The lesions could 
be seen on the mucous membrane of the cheeks, lips, gingiva, and tongue. The lips were 
cracked and oozing blood. The oral hygiene was poor because of inability to chew hard 
foods or to adequately brush the teeth (Fig. 1). 

He gave a history of two episodes, apparently similar to the present one, that occurred 
ten and five years previously. 


This is one of a series of cases treated on the Medical Service at the U.S. Arey Honpitel 
repor’ 


Fort Dix, N. J., E. J. Whalen, Captain, MC, Chief of Service. The entire series will 
by the Medical Service Group in another paper. 
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At this time, a diagnosis of stomatitis secondary to the upper respiratory infection 
was made. The patient’s mouth was sprayed with peroxide to remove the surface slough, 
and he was started on Aureomycin troches. 

There was some temporary subjective improvement with this treatment. However, 
by the eighth hospital day, the condition had become more extensive and painful. The 
temperature was 103 degrees. In addition, it was noted at this time that the patient’s 
eyes were red and watery. Upon questioning, the patient stated that he had painful urina- 
tion since the previous day. There were no skin lesions evident. 

The combination of a history of previous occurrence, painful, bleeding erosions of 
the oral mucous membrane and lips, fever, recent upper respiratory infection, eye inflamma- 
tion, and painful urination suggested the diagnosis of Stevens-Johnson syndrome. 





Fig. 2.—Photograph taken on the fifteenth hospital day. The lip lesions are crusted and 
starting to heal. The tongue no longer presents a picture of erosions. Instead, numerous 
raised, round, white patches, each with a circular red margin, are evident. 


The patient then was transferred to a general medical ward, where this diagnosis 
was confirmed. 

When seen at this time, the findings included flushed face; scleral and palpebral con- 
junctivitis; diffuse exudate over the buccal mucous membrane, tongue, and gingivae; multi- 
ple petechiae over the soft palate. The slough covering the lesions, when removed, revealed 
a raw, bleeding surface. The lips were swollen and bled easily, with erosions, exudate, 
and slough present. There was difficulty in swallowing and chewing due to the soreness. 
A shallow ulcer over the dorsum of the glans penis was present. 

The patient was started on ACTH, 20 mg., in 1,000 ¢.c. of glucose intravenously, to 
which was added 500 mg. of vitamin C, and soluble B complex vitamins. He was given a 
high-protein soft diet and daily penicillin. Warm sodium bicarbonate solution was used as 
a mouthwash. Aureomycin ophthalmic ointment was used in the eyes. 

The patient showed a very slow improvement. 

On the eleventh hospital day, new penile lesions were noted, and new painless, punc- 
tate, red lesions were seen over both elbows. 

The next day, daily ACTH was cut to 10 mgs., intravenously. At this time there 
was slight improvement of the mouth and eye lesions. The penile lesion, however, had 
become worse, encircling the glans penis and corona and involving the meatus. The skin 
lesions were red, maculopapular circles with a white center. 
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By the fifteenth hospital day, the eyes were clear, the penile lesions were much im- 

proved, and the skin lesions were almost faded. The mouth lesions, however, were still 
present in quantity. The tongue presented a picture of circular scarlet lesions with a 
la white center. The mucous membrane lesions were healing (Fig. 2). 

On January 28, the ACTH was cut to 5 mg. every six hours, intramuscularly, and on 
February 2 to 10 mg. a day, intramuscularly, On February 3, the ACTH and penicillin 
we liscontinued. The patient had had a total of 115 mg. of ACTH between January 19 
and February 3. 

By the thirty-second hospital day, the lip and oral mucous membrane lesions were 
well healed. There was no scar formation. The tongue was much improved, but still 
presented numerous white patches. 

During the course of the illness, urinalysis and blood picture were essentially within 
normal limits. Chest roentgenograms showed no significanct abnormality. Urine culture 


wa terile. 


Discussion 
Von Hebra, in 1866, is generally credited with having first regarded this 
syndrome which is characterized by fever, constitutional symptoms, and cu- 


taneous lesions, as a clinical entity. Since then, cases similar to the one pre- 
sented in this article, have been described and have been designated by differ- 
ent names, some of which are: eruptive fever with stomatitis and ophthal- 
mia; erythema exudativum multiforme, Stevens-Johnson syndrome; and 
ectodermosis erosiva pluriorificialis. The most descriptive term, and the one 
which most closely describes the present ease, is ‘‘eruptive fever with involve- 
ment of the respiratory tract, conjunctivitis, stomatitis, and balanitis.”* 

Generally, the disease is an acute, systemic one. The history is often one 
of a preceding upper respiratory infection, followed in a few days by the 
typical lesions of the oral mucous membrane described previously. The dis- 
ease runs a self-limited course of a few days to several weeks and is often ac- 
companied by elevation of temperature during the early stages of the illness. 
A conjunetivitis may appear at about the same time as the oral lesions and 
may progress to the deeper eye structures. Following this, a balanitis and 
generalized erythema multiforme of the skin may occur. The lesions heal 
without searring, and, although recovery is complete, recurrence is not unusual. 

Several other conditions may give a picture similar to the one described 
here. Generalized toxic erythemas due to drugs, for example, may be con- 
fused with this disease. Such a drug reaction, however, usually is not asso- 
ciated with a history of upper respiratory infection, unless the drug was given 
as a treatment for the respiratory infection. At the same time, the mucous 
membrane involvement usually is not as severe, and there is always a history 
of having ingested or come in contact with a known drug. 

Pemphigus may simulate this disease, but usually can be diagnosed by 
its incidence in the older age group, its chronicity, oozing cutaneous lesions, 
and positive Nikolsky sign. 

Herpetie gingivostomatitis presents an oral picture similar to the oral 
signs of this syndrome. The herpetic lesions, however, often result in a re- 
gional lymphadenopathy, there are acute ulcers rather than the erosions seen 
in this disease, and there are no associated skin, genital, or eye lesions. 
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In acute fusospirochetal stomatitis, the ulcerative lesions are found typi- 
cally on the interdental papilla and marginal gingiva, rather than on the bue- 
cal mucosa, lips, and tongue as seen in erythema multiforme. 

The etiology of this disease is unknown. However, since it is often asso- 
ciated with an upper respiratory infection, it is possible that it is a result 
of a viral infection.* 

One author has classified this disease as intermediate between the severe 
Stevens-Johnson syndrome characterized by extensive lesions of the mucous 
membrane, corneal scarring, panophthalmitis, and blindness,‘ and the least 
severe erythema multiforme exudativum which primarily involves the skin, 
with slight involvement of the mucous membrane. 

In treating this disease, antibiotics, chemotherapy, antihistamines, and 
high vitamins have been used.*** Efficacy of treatment is always in doubt, 
however, since the disease normally runs a self-limited course. Undoubtedly, 
antibiotics help to prevent secondary infection, while general supportive treat- 
ment will maintain normal body resistance. 


Summary 

A ease report is presented of a disease characterized by a history of pre- 
vious occurrences, painful bleeding erosions of the oral mucous membranes 
and lips, fever, recent upper respiratory infection, eye inflammation, painful 
urination, and balanitis. 

The oral lesions were the most severe, and were the patient’s chief com- 
plaint. 

Treatment was with ACTH, penicillin, and vitamins. There was no appar- 
ent curative effect from this therapy. 

It was not until about ten days or two weeks after the onset of symptoms 
that a definite improvement in the patient’s general condition could be seen. 
As late as one month after the onset of symptoms, healing tongue lesions could 
be seen. 

Conclusion 


1, Erythema multiforme exudativum, with oral mucous membrane lesions, 
is a disease which may be first seen and diagnosed by the dentist. 
2. ACTH, penicillin, and vitamins do not cure this disease. 
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Oral Roentgenology 
A ROENTGENOGRAPHIC AID FOR ORAL SURGERY 


D. H. Grimm, D.D.S., M.S.,* STEPHEN J. LorinG,** AND 
DonaLp E. WALKER, D.M.D., M.D.S.,*** 
SAN FRANCISCO, CALIF. 


\ MANY ineidents, when surgery in the region of the hard palate is con- 
| templated, the problem arises of obtaining accurate roentgenograms of the 
area to be operated upon. For example, it has been difficult in the past to 
determine the exact position of an impacted maxillary canine, supernumerary 
tooth, or the position and extent of a cystic area, hard or soft central bone 
tumor, or any other involvement of this region, because of inadequate. roent- 
genograms. The preoperative knowledge of the relation of these teeth or 
involved areas to the roots of adjacent teeth or other anatomic structures is 
very important to the surgeon in planning his operative procedure. On occa- 
sion an operator, after studying available roentgenograms and making an 
adequate oral examination, has exposed the hard palate and has been unable 
to locate the involved area, later locating it in the labial or buccal region. 
An accurate roentgenographic survey would eliminate mistakes of this nature. 

This procedure, described in this article, covers an adequate roentgeno- 
graphie survey of the hard palate and, in our opinion, has eliminated to a 
great degree any guesswork as to the exact location of the object to be re- 
moved or the extent of an involved area. 

The Division of Oral Surgery at the University of California and many of 
its associates had long expressed the need for an accurate method of explor- 
ing the hard palate roentgenographically. The work of Goldsmith,’ particu- 
larly in developing the improved intraoral cassette, provided the stimulus for 
the technique as outlined in the following paragraphs. Undoubtedly, the influ- 
ence of many others also is represented here, but the publication by Gold- 
smith’ is allied most closely to the principles outlined in this article. He refers 
to roentgenograms obtained by this method as “true occlusals” to differentiate 
from the commonly accepted version of an occlusal view, the latter actually 
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being an oblique view of the occlusal plane. To avoid confusion with the 


accepted version of the occlusal view, the survey as outlined here acquired the 
Its exact origin is not known, but the term 






name of “topographical survey.” 
“topographical survey” was adopted locally and, for the purpose of simplicity 
and clarity, the term will be used throughout this article in reference to this 
technique. 

For surgical purposes, the ideal roentgenographic examination endeavors 
to display an anatomic region in three dimensions. Roentgenographiec surveys 
of the maxilla frequently are concerned with the labiolingual aspect, the 
buceolingual aspect, and the depth of involvement in the palate. The topo- 
graphical survey has the distinct advantage of presenting two of these aspects 
with equal accuracy, namely, the labiolingual and the buccolingual. The third 
dimension, or the vertical aspect, should be used to supplement the topographi- 
eal survey and can be secured by the intraoral periapical type examination or 
an extraoral view, such as the lateral head. Wherever possible, the intraoral 
view is preferable, as it presents a sharper view without the disadvantage of 
superimposing the opposite side of the maxilla. 

The topographical survey requires at least one piece, and preferably two 
pieces, of equipment other than the x-ray unit and film. First, because of the 
greater densities to be penetrated in approaching the palate from a nearly 
vertical angle, it is necessary to use an intraoral cassette, particularly in case 
a low-kilovoltage x-ray unit is used. The intraoral cassette employs an 
intensifying screen similar to the type used in a typical medical x-ray cassette. 
Second, in the vertical approach to the palate there is encountered a tremen- 
dous superimposition of tissues and a great increase in secondary radiation. 
The resulting image, therefore, is somewhat fused and lacking in sharp detail, 
although the general form is intact and quite satisfactory for localizing and 
displaying gross conditions (Fig. 1). In order to reduce the fusing of the 
image, which is largely due to secondary radiation, an intraoral grid? is em- 
ployed. This device, when properly adapted, can reduce the fusing effect to 
an appreciable degree at the same time the sharpness in detail is increased. 
The use of a stationary grid, such as the intraoral grid, means that the result- 
ing image will have the narrow white lines of the grid superimposed upon it. 
At first, these lines may appear distracting, but they do not interfere to any 
noticeable extent with the reading of the image. As a matter of fact, with a 
little practice one learns to ignore the lines. (See Fig. 2 and compare with 
Fig. 1.) 

The topographical technique can easily be demonstrated diagrammatically. 
Referring to Fig. 3, the cassette, when held in contact with the occlusal sur- 
face of the maxillary teeth, forms the maxillary-oceclusal plane. In making a 
general survey of the maxilla, the central beam should be projected perpen- 
dicularly to the cassette and through.a mid-point in the palate. This presents 
an over-all view of the palate, as in Fig. 4. However, this general survey does 
not suffice for all contingencies. When a condition in a particular region of 
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the palate is to be examined, this region should become the subject of focus. 
In other words, the central beam should be projected through the center of 
this particular region, as in Fig. 5. Unless this procedure is followed, the 
resulting roentgenogram may give misleading information. Such an example 
is illustrated later. 
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The topographical survey is not intended to replace the occlusa] survey, 
even though it has the following three distinct advantages over the conven- 
tional occlusal survey: (a) it presents a true cross-sectional view of the 
palate; (b) it does not distort the object; and (c) objects may be shown in 
precise location. 
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The occlusal survey, nonetheless, has these advantages: (a) it may be 
cuted very quickly; (b) it does not require special equipment; and (c) be- 
se of the aeute angular approach to the palate, there is less superimposition 
issue and, when properly executed, it may show considerable detail. 

A combination of these factors inherent in the two techniques provides an 
ideal examination of the palate. It is reeommended that the occlusal survey 
be used in conjunction with the topographical survey by first taking the con- 


ex 


Ca 


ventional oeelusal survey to reveal the condition grossly, and then performing 
the topographieal survey to show the precise location and extent of involvement. 


A guide for exploring various regions of the palate is shown diagram- 
matically in Fig. 6, in which it may be seen that the long axis of the teeth 
serves as a guide in aligning the central beam. It is obvious, then, in explor- 
ine the anterior region, that there will be some departure from the axiom on 
perpendieularity of the central beam, in that the central beam will not be 
precisely perpendicular to the film. This divergence has a specific purpose, 
which will be illustrated in the ease which follows. 

A ease of supernumerary teeth in a 14-year-old boy is shown in Fig. 7. 
ig. 7, A shows conventional periapical views revealing three supernumerary 


teeth. Fig. 7, B is the conventional type occlusal view showing these teeth 
superimposed upon the permanent dentition. To insure their most expeditious 


surgical removal, it is imperative that the labiolingual position be known just 
as precisely as the mesiodistal position. The labiolingual position cannot be 
identified positively by the occlusal examination. However, Fig. 7, C is a 
topographical view showing all three supernumerary teeth in a lingual position: 
one directly on the median line, one to the right, and one to the left. Even in 
this view, there is some doubt as to the incisal protrusion of the supernumerary 
tooth on the left. This topographical view was taken with the central beam 
parallel to the long axis of the anteriors, but directed through a mid-point in 
the palate. The resulting roentgenogram leaves the possibility that the incisal 
edge protrudes across the mesial surface of the root of the permanent central. 
In Fig. 7, D this possibility is eliminated by the view which is focused on this 
particular region. To be specific, the central beam was aligned with the per- 
manent lateral incisor (neither the permanent central incisor nor any of the 
supernumerary teeth were erupted) and projected directly through the long 
axis of this tooth, and not through a mid-point in the palate. This latter view 
demonstrates a space between the permanent central incisor, the permanent 
lateral incisor, and the supernumerary tooth. It now may be concluded posi- 
tively that all supernumerary teeth are positioned completely lingual along 
the contour of the hard palate, and not fused or impinged upon any other 
dentition. These positions were identified in surgery by the oral surgeon and 
the roentgenographer precisely as indicated above. Fig. 8 is a photograph of 
the removed teeth. 

The case demonstrated, although it may be more involved than the aver- 
age, illustrates the potential of the roentgenographic survey. More important, 
though, it contributes some positive factors toward improving the surgeon’s 
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ncept of the case before entering the operating room. In this particular, it 
elt that this technique differs from previous works that have come to our 
attention. Many and varied palatal conditions have been examined by this 
ethod over a period of several years. Early in the use of the technique it 
1me apparent that projecting the central beam through a mid-point of the 

ate would not suffice for all cases. Although this holds true for disclosing 
onditions grossly, it does not fulfill requirements for more complicated cases, 
ticularly in the anterior region. It is felt that this type of roentgenogram 

10 valuable to be relegated to cursory examinations. Nor is it true that if 
central beam is directed parallel to the long axis of the upper central 
incisors, the objects will be shown in their exact location and relationship in 
the jaw. This concept may be reduced to absurdity by citing an extreme 
ease. According to such a premise the central beam could be carried mesially, 
distally, labially, or lingually a foot away from the incisor of interest and 
still be parallel to it. Since an x-ray unit emits a heterogeneous bundle of 


Fig. 8. 


radiation which travels a divergent path, a roentgenogram made under such 
conditions would be exposed by the most divergent rays in the periphery of 
the bundle of radiation. The central beam would be expended uselessly and 
the area of interest would be penetrated by x-rays approaching obliquely. 
The resulting image would be as misleading as the conventional type occlusal 
view, which is actually an oblique projection. The technique as outlined here 
has the potential of producing very precise roentgenograms. Its limitations 
apparently are confined only to patience and a stimulus to be precise. Ex- 
perience has proved that complex conditions in the palate can be localized 
precisely, but it is imperative that the central beam be used to project the 
exact region in question. In conjunction with this emphasis, also of impor- 
tance are adherence to other good roentgenographic practices, such as dia- 
phragming the field of radiation only to the area of usefulness, using the 
longest practicable focal-film distance, and the use of recognized darkroom 
procedures. 
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Comment 


The case illustrated for this article is an example of the aid such a survey 
may be to the oral surgeon. It was determined preoperatively where the 
supernumerary teeth were, thus saving needless, destructive, exploratory sur- 
gery. The technique employed, in conjunction with standard periapical films, 
located the teeth in two planes, allowing surgery to be performed with a mini- 


mum of trauma. 
The technique is adaptable for office use with the addition of the intraoral 


cassette and grid to standard equipment. 
We feel that this roentgenographie technique fulfills the requirements for 


an adequate survey of the palate. 
References 
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Oral Pathology 


OBSERVATIONS ON THE BASEMENT MEMBRANE OF THE GINGIVA 


AnprEw M. Linz, D.D.S., M.Sc.(DENtT.), New York, N. Y. 


HE utilization of combined histochemical staining of acid polysaccharides 
ta 1, 2 glyeol groupings permits the study of the ground substance and 
the basement membrane in tissues. 

The histochemical stain for acid polysaccharides was first described by Hale* 
and explained by him to be the result of hyaluronic acid, since pretreatment 
with hyaluronidase prevented the staining of sections to which he applied it. 

In 1946 and 1948, McManus*®* published papers describing the use of 
periodie acid and its application as a histologic reagent for polysaccharides. 
Hotchkiss* diseussed the chemistry involved, claiming specificity for any sub- 
stance that contains the 1, 2 glycol grouping or the substituted amino or alkala- 
mine groupings which are not diffused during the course of handling. 

Ritter and Oleson® have found that the simultaneous application of two 
stains permits staining differentially two classes of compounds which previously 
showed identical staining properties with the basophilic dyes. 

According to Gersch and Catchpole,® the ground substance and basement 
membrane are very closely related. Both consist of optically homogenous com- 
pounds of intercellular material whose consistency may vary from a fairly fluid 
state to a gel-like state. At its surface the ground substance is concentrated to 
form a denser region between connective tissue and (1) ectoderm, (2) endoderm, 
and (3) highly differentiated mesodermal tissue. This altered region of ground 
substanee, which is enclosed by microscopic fibrillar structures, is defined as 
basement membrane. 

The gingiva is one of the structures in which the basement membrane can 
be readily studied in man. Gingival biopsy specimens are easily obtained from 
patients, the minor surgical procedure that is associated with their acquisition 
causing little discomfort. Similarly, post-mortem specimens are readily obtain- 
able during autopsy ; their removal does not interfere with the usual routine of 
post-mortem examination. The gingiva is well suited for the study of the base- 
ment membrane, as it is subjected to various local, as well as systemic, influences. 


From the Department of Pathology and the Department of Oral Surgery of the 
Philadelphia General Hospital, Philadelphia, Pa. 

Thesis submitted to the faculty of the Graduate School of Medicine of the University 
of Pennsylvania toward the requirements for the degree of Master of Dental Science for 
graduate work in oral surgery. 
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Specimens from forty-three individuals were examined. Seven of these were 
patients who eame to the Out-Patient Dental Clinic of the Philadelphia General 
Hospital. The remaining thirty-six died from various diseases and were autop- 
sied in the Department of Pathology of the Philadelphia General Hospital. 
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Material and Method 





Twenty-six were Negroes; seventeen were Caucasians. Twenty-two were males; 
twenty-one were females. Their age distribution was as follows: 


No significant histologic difference was found between surgical and _post- 
mortem specimens. Hence, they were treated as a uniform group. 

Only individuals who had interdental papillae on both dental arches be- 
tween a minimum of two synergistic teeth in each arch were studied. The only 
exception was a newborn infant whose arches were edentulous. With this 
exception, all specimens were taken from interdental papillae ; wherever possible, 
papillae: between the premolar teeth were used. 

Biopsy specimens were obtained from clinic patients after local infiltration, 
with 2 
No direct infiltration of the interdental papilla was carried out, as a series of 


Decade 1 3 3 4 5 6 7 
Number 4 2 8 9 5 8 7 


per cent procaine, of the mucobuccal fold adjacent to the surgical site. 





preliminary controls showed that such a technique produced a distortion of the 
cellular arrangement of the connective tissue. 

Within three minutes following their removal, tissues were placed in a 
solution of 10 per cent formalin and 90 per cent alcohol. The specimens then 
were embedded in paraffin. Sections were cut at 4 » and subjected to the follow- 
ing stains: 


1. Hematoxylin and eosin. 

2. E. M. Beyer, trichrome. 

3. Weigert’s resorcin-fuchsin, elastica. 
4. Mallory’s phosphotungstie acid, fibrin. 
5. Gomori,’ reticulum. 

6. Ritter and Oleson,® polysaccharide. 


Ninety specimens were studied by this method. 


Observations 


The following aspects were analyzed: 


Vo 
2. Keratosis of the epithelial layer. 

3. 

4. Carbohydrate material (glyeogen) in the middle third of the 


Quality of the basement membrane. 
Pigmentation of the basal layer of the epithelium. 


epithelial layer. 
Evidence of chronic or acute inflammation. — 
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§. Relationship of clinical state to histologic appearance. 
7. Relationship of systemic conditions to histologic appearance. 


The results of this analysis are presented in Tables I and II. 


TABLE I 








A. BASEMENT MEMBRANE 


\l-defined basement membrane, Absence of, or poorly defined, 
35 (39 per cent) basement membrane, 55 (61 per cent) 
B. KERATOSIS OF EPITHELIAL LAYER 
‘eratosis of epithelial layer, Parakeratosis of epithelial layer, 61 (68 per cent) 
39 (32 per cent) 
(19, or 31 per cent, of these had no, or poorly 
(16, or 55 per cent, defined basement membrane) 
of these had no, or poorly 
lefined, basement membrane) 


C. PIGMENTATION OF BASAL LAYER OF EPITHELIUM 
Negro patients only, 52 specimens) 
25, or 49 per cent, pigment 
in basal layer 


| 
(11, or 44 per cent, 
of these had no, or poorly 
defined, basement membrane) 


D. GLYCOGEN GRANULES IN EPITHELIAL LAYER 


\bsence of glycogen granules Presence of glycogen granules 
in epithelial layer, in epithelial layer, 
29 (32 per cent) 61 (68 per cent) 
| | 
(12, or 41 per cent, 23, or 38 per cent, 
of these had no, or poorly of these had no, or poorly 
defined, basement membrane) defined, basement membrane) 


E. MICROSCOPIC EVIDENCE OF INFLAMMATION 


No evidence of inflammation, Microscopic evidence 
36 (40 per cent) of inflammation, 
54 (60 per cent) 
(8, or 22 per cent, 
of these had no, or poorly (27, or 50 per cent, 
defined, basement membrane) of these had no, 
or poorly defined, 
oe basement membrane) 
(14, or 16 per cent, / (40, or 44 per cent, 


acute / chronic 
inflammation ) inflammation ) 
\ | 

(11, or 78 per cent, (16, or 40 per cent, 
of these showed of these had 

no, or poorly no, or poorly 
defined, basement defined, 

membrane ) basement membrane) 


F. CLINICAL IMPRESSION 


‘*Normal’’ gingiva, Gingiva with clinically apparent 
33, or 36 per cent disease, with or without calculus, 
| 57, or 64 per cent 
(23, or 70 per cent, 
of these had no, or poorly (12, or 21 per cent, 
defined, basement membrane) of these had no, or poorly 
defined, basement membrane) 
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TABLE II. ANALYSIS OF THIRTY-FIVE SPECIMENS WITH NO, OR POORLY DEFINED, BASEMENT 








MEMBRANE 
Keratosis Parakeratosis, + 
15 (43 per cent) 20 (57 per cent) 
Glycogen granules in Absence of glycogen 
epithelial layer, granules in epithelial 
16 (46 per cent) layer, 
19 (54 per cent) 
Clinically ‘‘normal’’ Gingiva with clinical 
gingiva, disease, with or without 
15 (29 per cent) calculus, 
25 (71 per cent) 
Absence of inflammation Presence of inflammation 
microscopically, microscopically, 
9 (26 per cent) 26 (74 per cent) 





Table III represents a group of patients with absence of, or poorly defined, 
gingival basement membrane. In a ease of scurvy the basement membrane be- 
tween epidermis and connective tissue was intact, while that of the small blood 
vessels could not be demonstrated. There was an increase in the amount of 
ground substance in the connective tissue and thickening of the epidermis. 
Hemorrhage was also present. 


TABLE IIIT. PATIENTS WITH ABSENCE OF, OR POORLY DEFINED, BASEMENT MEMBRANE 























| | | GLYCO | MICRO- | 
GEN SCOPIC- 
| GRAN- | EVIDENCE 
| KERATINIZA- | ULES IN OF IN- 
PATHOLOGIC TION OF | EPITHE- | FLAMMA- ORAL CON- 
DIAGNOSIS AGE | SEX RACE | EPITHELIUM | LIUM | TION DITION 
Lead encepha- 2 F Negro Parakeratosis - None Normal 
lomalacia 
Lupus erythem- 33 F Negro Parakeratosis - Chronie Periodon- 
atosus inflam- tosis, 
mation calculus 
Bronchogenic* 43 M Negro Keratosis - Chronic Normal 
carcinoma inflam- 
with metas- mation 
tasis 
Pituitary 38 M Cau- Parakeratosis ~ Chronic Normal 
abscess casian inflam- 
mation 
Pulmonary t 36 F Negro Parakeratosis + None Normal 
tuberculosis 
Tubercular 2 F Negro Parakeratosis - None Normal 
meningitis 
Pemphigus 72 F Negro Keratosis - Chronic Normal 
vulgaris inflam- 
mation 





*One other case in this series of bronchogenic carcinoma with metastasis showed a well- 
developed basement membrane. 

{Two other cases in this series of pulmonary tuberculosis showed well-developed base- 
ment membrane. 


Discussion 
If stained according to the method of Ritter and Oleson, the basement 


membrane of the gingiva appears as a sharply defined, undulating line separat- 
ing the epithelial component from the connective tissue (Fig. 1). The basement 
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membrane stains reddish-pink, much like the glycogen granules in the epi- 
thelium. Stoughton and Wells? have shown that the basement membrane is 
-omposed of a polysaccharide that is not glyeogen. The figures in Tables I and 
II seem to substantiate this view on a statistical basis. 

As has been pointed out earlier in this article, Gersch and Catchpole® have 
luded from their work with mice that the basement membrane consists of 
condensed ground substance. This thesis is not substantiated by the present 
study, since, with the Ritter-Oleson stain, the basement membrane stains 
reddish-pink, while the ground substance stains pale blue. 





_ Fig. 1.—Section of gingiva between mandibular left first and second premolars, showing 
well-defined basement membrane in a 56-year-old Negro man who suffered from cirrhosis. 
Polysaccharide stain of Ritter and Oleson. (Magnification, x 240.) 


Gersch and Catehpole have stated that ‘‘in fetal skin, a basement membrane 
is not visible either under the epidermis or about smaller blood vessels. Con- 
densation of the ground substance into basement membrane appears to take place 
shortly after birth. Thereafter, the basement membrane underlying the epi- 
dermis and that surrounding the endothelium of the smaller blood vessels be- 
comes progressively more prominent.’’ This does not seem to be true for the 
human gingiva, as no correlation could be found between the age of the patient 
and the prominence of the basement membrane. It has to be admitted, however, 
that this series does not include any prenatal material, and only one newborn 
infant was studied in this respect (Fig. 2). 

Ehrich and Ehlert®® reported in 1933 that the tongue develops progressive 
keratinization, starting in early childhood. In the present study, it was found 
that the gingival keratinization is independent of age, but seems to be directly 
related to the state of oral hygiene, that is, the presence of calculus, ete. No 
correlation was found between keratinization and the state of the basement 
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.—Section of mucosa from the maxillary alveolar ridge of a newborn Negro infant, 
showing abundant glycogen granules in the epithelium. 
(Magnification, x32.) 


Polysaccharide stain of Ritter and 
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Fig. 3.—Section of gingiva between maxillary left first and second premolars, showing 
association of basement membrane with the connective tissue in area of epithelium connective 
tissue separation in a 73-year-old white man in good general health. 

Ritter and Oleson. ) 


Polysaccharide stain of 
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ibrane (Table I). As we think of the basement membrane. as a component 
e connective tissue, this observation offers no surprise. In sections where 
pithelium was separated from the connective tissue, the basement membrane 
always found in association with the connective tissue (Fig. 3). 
Pigmentation of the basal layer of the epithelium was in no way associated 
the state of the basement membrane (Table IT). 

However, intimate correlation was found between alteration of the base- 
t membrane and the presence of acute inflammatory infiltration. Fig. 4 illus- 
‘s invasion of the basement by acute inflammatory cells. There is evidence 
paration by these cells of the basement membrane into several components, 


me 


mie 
tr% 
of s 
possibly preliminary to its destruction. 





j Fig. 4.—Section of gingiva between mandibular left first and second premolars, showing 
invasion of basement membrane by acute inflammatory cells and apparent division of basement 
membrane into two parts. The patient is a 39-year-old white woman in good general health, 
with calculus and gingivitis. Polysaccharide stain of Ritter and Oleson. Arrow points to 
“divided” basement membrane and: “invading” acute inflammatory cells. (Magnification, x92.) 


As a basement membrane can be demonstrated easily in individuals who, 
according to clinical signs or their history, previously have suffered from acute 
inflammation, it must be econeluded that the basement membrane is highly 
capable of regenerating. 

These findings are in complete agreement with the experimental results of 
(iersch and Catehpole,® who studied inflammation of the skin following inter- 
dermal injection of turpentine. The basement membrane, up to two days after 
injection, was found ‘‘to be broadened, thinned and frayed or altogether in- 
distinguishable. At three days, when regeneration is detectable, a pattern of 
reconstitution of the basement membrane appears.’’ <A similar result was 
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obtained following excision of a small area of skin. Within three days after the 
injury, the basement membrane again formed a continuous sheet underlying 
the overgrowing epithelium. 

In their article on the ground substance and basement membrane, Gersch 
and Catchpole® also described the effect of scurvy on the skin of guinea pigs. 
Sections from three such animals showed (1) an increased amount of ground 
substance, (2) dissolution of the basement membrane underlying the epithelium 
and surrounding the smaller blood vessels, and (3) an increased number of 
enlarged fibroblasts. Similar findings were observed in one of our patients, a 
57-year-old Negro woman who suffered from clinical scurvy. Sections of the 
gingiva showed thickening of the epithelial layer and an increase in the amount 
of ground substance. Evidence of hemorrhage was present in the epithelium, 
as well as in the connective tissue. However, the basement membrane between 
the epithelium and the connective tissue appeared to be intact, but that of the 
small blood vessels could not be demonstrated. This variation probably can be 
explained on the basis of differences of severity of the disease. 

Clinical impressions, as shown in Table I, are of little value in predicting 
the state of the basement membrane. As a matter of record, 70 per cent of the 
clinically normal gingivae proved to have a poorly defined basement membrane, 
while among the clinically diseased gingivae this figure was only 21 per cent. 
However, in a case of acute ulcerative gingivitis, complete absence of the base- 
ment membrane was noted. This observation is in agreement with the report 
by Engel, Ray, and Orban® of eight cases of desquamative gingivitis, every one 
of which showed ‘‘absent or discontinuous, sometimes swollen’’ basement mem- 
brane. 

The relatively small number of cases studied at this time does not permit 
any conclusions in relation to the effect of systemic disease on the basement 
membrane. The case of lupus erythematosus listed in Table III may be of 
interest, however, as Stoughton and Wells® noted an alteration of the polysac- 
charide material in the skin of patients afflicted with this disease. 


Summary and Conclusions 


1. Great variation was found in the morphologic appearance of the base- 
ment membrane of human gingiva. 

2. Severe alteration of the basement membrane was observed in acute inflam- 
mation ; evidence of regeneration was noted in chronic inflammation. 

3. No correlation was found between the state of the membrane and varia- 
tions in pigmentation, glycogen content, or keratosis of the epidermis. 

I am greatly indebted to Dr. William E. Ehrich, Professor of Pathology in the Graduate 
School of Medicine, University of Pennsylvania, and Chief of the Department of Pathology, 


Philadelphia General Hospital, Philadelphia, Pa., who extended to me the facilities of his lab- 
atories and encouraged, guided, and advised me with the research on which this report is based. 
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METASTATIC ADENOCARCINOMA OF THE MANDIBLE FROM THE 
SIGMOID COLON 


Report of Case 
Kari W. Bruce, D.D.S., anp JoHN R. McDonatp, M.D., RocHESTER, MINN. 


ETASTASIS of carcinoma to the jaw is unusual. When it occurs, it 

usually appears in the terminal phase of a disseminated carcinomatous 
process. Metastatic carcinoma from the sigmoid colon to the jaws appears to be 
particularly rare, judging from the paucity of references to it in the literature. 
Blum! referred to a case of metastatic carcinoma of the mandible which was 
proved at necropsy to be primary in the sigmoid. It is probable that other 
instances of metastatic carcinoma to the jaws from the sigmoid are hidden in 
the literature or have escaped notice. 

Coley? states that according to most writers, gastrointestinal cancer metasta- 
sizes to bone in 1 to 3 per cent of eases. 

Ghormley and Valls* analyzed the clinical data on metastatic growths in 
bone from gastrointestinal cancer seen at the Mayo Clinic from 1922 to 1936, 
and found that carcinoma of the colon, sigmoid, and rectosigmoid (combined) 
metastasized to bone in 0.3 per cent of cases. They reported three cases of 
primary carcinoma of the sigmoid with metastasis to bone in five sites, of which 
two were in the spinal column, two in the ribs, and one in long bones. 

Bacon‘ reviewed the sites of metastasis from carcinoma of the rectum and 
sigmoid colon and found, in his study of 366 cases, distant metastasis in 126 
instances involving forty-one cases. Metastasis to bone was observed in fifteen 
instances, as follows: lumbar vertebrae, two; dorsal vertebrae, three; cervical 
vertebrae, one; femur, two; ribs, two; skull, two; shoulder girdle, one; and 
sternum, one. (Bacon does not account for the fifteenth instance.) In the 126 
instances of distant metastasis the source of the primary malignant lesion 
was as follows: sigmoid, twenty-one; rectum and rectosigmoid, 105; and 
anus, none. It is impossible, from Bacon’s report,’ to determine how many 
of the metastatic lesions of bone represented primary carcinomas of the sigmoid. 
His findings seemed to indicate that the primary growths in this group of tumors 
associated with distant metastasis were more undifferentiated than were those 
associated with local extension and metastasis to lymph nodes and liver. In 
none of his cases in which there was osseous metastasis was the jaw involved. 


From the Section of Dentistry and the Division of Surgical Pathology, Mayo Clinic. 
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\brams, Spiro, and Goldstein,® in an analysis of 1,000 cases of metastatic 
carcinoma at necropsy, found that skeletal metastasis had occurred in 9.3 per 
cent of the carcinomas of the colon. These investigators reported five instances 

eletal metastasis in fifty-five necropsy cases of carcinoma of the sigmoid. 
The bones involved were not mentioned. 

it would be reasonable to assume that the reported incidence of occurrence 
of skeletal metastasis from any primary carcinomatous site varies according to 
the thoroughness with which the bones are examined, both grossly and micro- 
scopically, at neeropsy or according to the completeness of roentgenographic 
skeletal survey, if the study is a clinical one. It would also seem reasonable to 
assume that if both the clinical and the post-mortem investigations were as ex- 
haustive as possible, the incidence of occurrence revealed by post-mortem study 
would be higher than the incidence revealed by clinical study. The reason for 
this is the faet that the clinician is quite dependent on the roentgenogram for 
the location of lesions; yet, the roentgenogram may not reveal a metastatic focus 
which may be proved microscopically to be present. Also, necropsy findings 
represent terminal lesions, whereas clinical findings usually do not. 

(eschickter and Copeland® say that metastasis of gastrointestinal carcinoma 
to hone rarely oeeurs because the portal system filters out the cancer emboli. 
Both embolie spread by way of hematogenous routes and retrograde spread by 
lymphatie channels are described as modes of metastasis of gastro:ntestinal 
cancer to bone. It seems that the hematogenous route of metastasis to bone is 
the one most universally subscribed to by most authors. Consideration has been 
given to metastatic osseous spread of carcinoma, especially to the skull, pelvis, 
and spinal column by way of the perivertebral veins. This method of metasta- 
sis, which was described by Batson,’ frequently is considered when visceral 
organs and lungs have escaped metastatic spread but osseous spread, especially 
to the skull, elavicles, seapulae, and ribs, is evident. 

Metastatic carcinomas of the sigmoid may produce either osteolytie or 
osteoblastic lesions in bone ; however, the osteolytic lesions are the more frequent. 
It is not universally believed that osteolysis is accomplished by the tumor cells 
themselves, either through a process of dissolution or through halisteresis. 
Ewing* states that new connective tissue that accompanies the invading tumor 
may bring about resorption. Axhausen® deseribed spindle- or half-moon-shaped 
cells acting as osteoclasts in producing a lacunar resorption. Skillen’s study’ 
indicated that the tumor cells play no particular primary role in resorption 
hut, rather, that some other type of cell, if not indeed the typical osteoclast, is 
responsible for the change. It seemed that the resorption occurred before com- 
plete invasion of the jaw by the metastatic tumor, which was primary in the 
breast. 

3one formation in osteoblastic metastasis is not a result of metaplasia of 
tumor cells, but arises from the stroma of the carcinoma as a reactive phenome- 
non on the part of the osteoblasts responding to a stimulus to repair destroyed 
bone.” 

Bone metastasis from carcinoma of the colon occurs most frequently after 
40 years of age. 
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The following case is reported because the metastatic tumor of the mandible 
was the first clinical evidence of a more general metastasis from a primary 
carcinoma of the sigmoid. 


Report of Case 


A 71-year-old white woman had a tumor of the left side of the mandible in the molar 
region. She related that two months previously she had experienced a sudden curious dis- 
comfort in the left mandible while lying with her hand on the jaw. She felt in her mouth 
and found a hard lump fastened to the outer surface of the left side of the mandible. Within 
this previous two-month period she observed no apparent change in size of the lesion, but 
admitted that it was painful most of the time. Five days prior to the date of oral examina- 
tion, she detected numbness of the left side of the mandible, which was nearly as profound 
as if a local anesthetic agent had been administered. This numbness persisted and was 
present at the time of examination, 


Fig. 1.—Left side of the mandible showing —_ area of decreased density with indistinct 
margins. 


Oral examination revealed a hard, immobile lump fastened to the outer surface of the 
left side of the mandible in the molar region. There were no enlarged submaxillary or 
cervical lymph nodes. A roentgenogram of the left side of the mandible disclosed an ovoid 
area of radiolucency in the body of the mandible at the molar region. The margins of the 
osteolytic lesion depicted in the roentgenogram were hazy and ill defined (Fig. 1). 

A rounded mass in the vicinity of the lower lobe of the right lung was demonstrated 
in the roentgenogram of the chest. Other physical findings were not remarkable. The results 
of laboratory studies were within normal range, except for the sedimentation rate (Wester 
gren), which was 45 mm. in one hour (normal less than 20 mm.). 

Biopsy of the lesion in the mandible disclosed metastatic adenocarcinoma, Grade 3 
(Broders’ method), which was intimately associated with trabeculae of new bone (Fig. 2). 

A tumor of the sigmoid colon had been removed approximately two years and one month 
prior to the time of her present admission with complaint of a tumor of the jaw. The 
surgical notes related that the sigmoid lesion was annular and obstructing, but that there 
was no evidence of metastasis. The pathologic diagnosis was Grade 3 adenocarcinoma of 
the midsigmoid colon. There was early perisigmoidal extension, but the regional nodes were 
not involved. The nodes were inflamed, however. The carcinoma was classified as Dukes’ 
type B (Fig. 3). 

On microscopic comparison of the tissue removed from the left mandible with that taken 
from the tumor of the sigmoid, it was evident that the two were identical; therefore, the 
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Metastatic adenocarcinoma of the mandible showing formation of new bone. Stained 


with hematoxylin and eosin. (a, X75; b, 275.) 





Fig. 3.—Adenocarcinoma of the sigmoid colon. a, The tumor, measuring 2.5 by 1 cm., is 
indicated by the arrow. b, Section stained with hematoxylin and eosin (150). 
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lesion in the jaw was considered to be of metastatic origin from carcinoma of the sigmoid the: 
colon. Examination six months and again one year after the sigmoidal operation had not pra 
disclosed any evidence of recurrence of the adenocarcinoma of the sigmoid or secondary Ses 
spread; the lesion of the jaw, which appeared two years and one month after the sigmoidal = 
operation, presented the first evidence of metastasis. why 
Since a roentgenogram of the chest made approximately thirteen months before the poli 
tumor of the jaw was diagnosed had not disclosed any evidence of a mass in the right lung cine 
and since the mandibular lesion proved to be of metastatic origin, the examining physician 
held to the belief that the mass now present in the right lung was also of metastatic origin. that 
The patient was sent for palliative roentgen-ray therapy to the left jaw and right lung. we: 
Approximately four months later the patient returned with a large fungating, ulcerating Oe 
mass in the mouth at the original site of the tumor. She related that the tumor of the mandible sam 
had not changed much since the previous roentgen-ray therapy until a week before the current they 
visit. A roentgenogram revealed that the mass in the right lung had become somewhat larger. para 
The patient again was given roentgen-ray therapy to both the left mandible and the right duet 
lung and was released. Through correspondence with the patient’s family, it was learned it 
that she underwent a gradual downhill course and died approximately two months later. ! 
Necropsy was not performed. aa’ 
the 
It becomes obvious, then, that the patient lived approximately thirty-one 
months after the diagnosis and surgical treatment of the carcinoma of the sig- 
moid. Some twenty-three months elapsed between the time the primary lesion 1. B 
in the sigmoid was removed and the time the first symptoms indicative of 2. C 
metastatic carcinoma to the jaw appeared. Hence, the patient survived eight 3. G 
months after the initial symptoms of metastatic carcinoma of the mandible from -" 
the sigmoid had been manifested. a 
5. Al 
Comment 6 Ge 
Piney’s explanation": regarding osseous metastasis from carcinomas may or 1. Be 
may not account for the relatively few cases of secondary spread to the mandible 
from primary sites of carcinoma. He has expressed the belief that such metasta- 8. Ev 
sis is produced by blood-borne emboli which lodge in thin-walled channels of 9. Ax 
the red marrow. The current in the marrow must be slow enough to allow the 10. Sk 
cells to lodge and grow, and these conditions are present in the red marrow. 11. Pir 
The infrequency of metastasis to the small bones of the extremities and to the 12. Ad 
mandible perhaps may be explained by the normal absence of red marrow, " Bo 
. Lie 


especially in the age range of patients in whom carcinoma prevails. In these 
sites the red marrow is probably converted to fat in adulthood. Adair and 
Herrmann” -have called attention to a study made by Box’ in which he ex- 
amined a large series of mandibles and found that only 25 per cent contained 
any red marrow and that this was usually found in small discrete patches. 

It is assumed that other cases of metastasis to the jaws, from adenocarcinoma 
of the sigmoid as well as from carcinoma of other primary sites, have gone un- 
recognized, the reason perhaps being that complete clinical and roentgenographiec 
examinations of the jaws are not frequently made in the terminal phases of the 
disease when such metastasizing tumors are most prevalent. 

A proportion of metastatic tumors of the jaw cause symptoms such as pain, 
neurologic manifestations, and palpable tumor. However, it is very probable 
that some other metastatic foci in the jaws are subclinical, which accounts for 
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‘heir presence being unnoted unless routine roentgenograms are made, and this 
The roentgenogram also has its limitations in 


practice is by no means usual. 
Another reason 


diselosing metastatic osseous foci, as pointed out previously. 
hy many similar eases are not recognized may be the fact that it is not universal 
The incidence of car- 


ioliey to investigate the jaws thoroughly at necropsy. 
inomatous metastasis to the jaws, therefore, may be underestimated. 
There is doubt, however, as to the accuracy of Lichtenstein ’§ observation™ 
at metastatic carcinoma ‘is the most common bone tumor when tumor of the 
aws is considered. The jaws, and the mandible in particular, may fall into the 
ime category as the forearm and the lower portion of the leg and, as such, 
they represent sites where metastatic carcinomatous foci are found with com- 
arative infrequeney. This supposition ean be affirmed or denied only by con- 
lucting future investigations in which the jaws are more accurately considered. 
It must be admitted, though, that in the face of overwhelming embolization by 
carcinomatous cells in the blood stream, any bone of the skeleton or any organ of 


the body is vulnerable to secondary spread. 
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THE EFFECT OF X-RAY IRRADIATION ON THE ORAL 
TISSUES OF THE MACACUS RHESUS MONKEY 


HerMaN Mepak, M.S., D.D.S., AND GEorce W. Burnett, D.D.S., Pu.D., 
Wasuineton, D. C. 


Introduction 


ROGRESSIVE necrosis of the mandible and maxilla, with or without 
superimposed infection, is often a very undesirable sequela of the x-ray 
treatment of benign and malignant lesions in and about the oral cavity. Most 
often postirradiation necrosis of facial bones and their surrounding tissues has 
been called osteoradionecrosis,* but other terms, such as irradiation osteo- 
necrosis, radiation osteitis,’ and radiation necrosis,°" have been applied to it. 


Some workers have observed, however, that necrosis of bone without concurrent, 
clinically detectable infection occurs after therapeutic irradiation and that this 
reaction is different from that which results from both necrosis and superim- 
posed infection.* ?° 12-14 Clinically, at least two different postirradiation sequelae 
may result, but as yet no attempt has been made to devise a nomenclature which 
would differentiate them. 

The principal, and perhaps initiating, factor most often associated with 
the onset of the radiation reaction in bone is the degenerative change which the 
X-rays may cause in its cellular components and in its blood supply. If these 
changes are severe, the onset of postirradiation degeneration of bone often may 
oceur rapidly, but it also has been observed that the onset of gross degeneration 
sometimes may be delayed for many years. Trauma and infection subsequent 
to irradiation also may be important factors contributing to the onset and pro- 
gression of postirradiation necrosis of bone. Clinical observations have indicated 
that infection, whose onset so frequently is associated with the presence of teeth 
in the irradiated area, often aggravates the sequelae to irradiation of the 
jaws.” ® 1% 16-18 J ikewise, trauma caused by the extraction of teeth may be 
associated with the initiation or the severity of such postirradiation sequelae. 
The effect of such factors as infection or trauma on postirradiation sequelae 
have not been studied under controlled experimental conditions. Nevertheless, 
on the basis of clinical observations, a variety of contradictory recommendations 
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nd suggestions have been made concerning the necessity for extracting the 
eth of patients who are to receive radiation therapy in or near the oral 


avity.” 4, 5, 9, 16, 18-22 
Since so few experimental studies have been made of the various factors 
sociated with the onset and progression of radiation sequelae in the mandible 
maxilla, it was felt that additional data concerning these factors could be 
tained by observing the effect of controlled irradiation in experimental 
imals. Therefore, this preliminary report is concerned with the clinically 
servable effect of irradiation of the oral tissues of Macacus rhesus monkeys. 
‘he histopathology of the radiation lesion in the oral tissues of these monkeys 


ill be reported in a subsequent article. 


Experimental Methods and Procedures 


The effect of therapeutic irradiation on the apparently normal tissues of 
six Macacus rhesus monkeys, aged approximately 3 years, was studied. The 
dentition of these animals included all deciduous molars and fully erupted 
first permanent molars; two animals also had fully erupted permanent upper 
incisors. Prior to and during the experiment, the animals were maintained in 
individual eages on a standard diet of Purina Dog Checkers, supplemented with 
assorted vegetables, bananas, oranges, and apples. Since mastication was 
diffieult for the animals after irradiation, it was necessary to supplement their 
diet for about two months with bread soaked in milk. 

For cephalic irradiation of the experimental animals, a General Electric 
Two-Fifty Maxitron was operated at 250 KVP 30 Ma., 15 em. target-skin dis- 
tance, with 1 mm. aluminum and 0.5 mm. copper filtration, and with a 3 em. 
portal. The half-value layer was 1.3 mm. copper. Daily calibrations of the 
Maxitron were made in air at the center of the 3 em. field before and after each 
irradiation, using a Victoreen Model 70 condenser r. meter. Since the effective 
center of the thimble chamber was actually about 8 mm. below the contact sur- 
face of the cone, an extrapolation was made to calculate the x-ray dose at the 
surface. This correction usually amounted to the addition of about 10 per cent 
to the measured value. 

The animals to be irradiated were anesthetized with 1.0 to 1.5 ml. veterinary 
Nembutal. A circular area corresponding to the diameter of the 3 em. cone used 
during irradiation was outlined with picrie acid on the right cheek of each 
animal. The x-ray cone then was placed in direct contact with this area of the 
skin during each application of irradiation. In this manner each animal was 
irradiated daily to the same area of the right cheek with 600 r. given at an 
average rate of 1,000 r. per minute as measured in air. One monkey was given 
a total dose of 4,200 r., two monkeys were given 5,000 r., and the remaining 
three monkeys received a total dose of 6,000 r. The irradiated animals were 
observed for five months, after which they were sacrificed and oral tissues 
were obtained for histologic study. Roentgenograms were made of the maxilla 
and mandible before processing the tissues for histologic study. 
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Results 


The general health of the monkeys apparently remained normal during the 
first fourteen or fifteen days after the first application of irradiation. At the 
end of this time they began to eat less of their solid diet and they gradually 
lost weight and weakened somewhat, in spite of the fact that their normal diet 
was supplemented with bread softened in milk. They remained in a weakened 
condition for about two months, at which time they recovered sufficiently from 
the effects of the irradiation to eat normally. 

An erythema developed in the irradiated area of the right cheek of each 
monkey within nineteen to twenty-four days after onset of irradiation. The 
most severe tissue reaction occurred in the central portion of this area, leading 
to the formation of a circumscribed, bullous lesion. The tissue reaction was 
less severe in the peripheral portion of the circular area covered by the cone, 
resulting first in erythema and later in desquamation of the outer layers of 
skin. Near the end of the fourth week the peripheral areas of the lesion 
began to heal and the bullous lesion in the center of the irradiated area also 
started to dry up. As healing progressed, the crusts and seales of dry epider- 
mis adjacent to the corner of the mouth were torn off by the movement of the 
skin in chewing, leaving an oozing surface with small marginal areas of open 
hemorrhage (Fig. 1). Within the next few weeks epithelization oceurred, 
with the formation of a well-demareated area of epilated, atrophie skin 
(Fig: 2). In contrast to the frequently reported development of increased 
pigmentation in the irradiated skin of human beings and certain animals, the 
skin of the monkeys was even less pigmented after recovery from irradiation 
than was the adjacent normal skin. No further change occurred in the 
irradiated skin of the animals except that edema and slight reddening gradu- 
ally developed in the right cheeks of the animals receiving 5,000 r. and 6,000 
r. after the acute infection of the oral tissues had subsided and healing had 
oceurred. 

The buccal mucous membrane of the irradiated area developed a reaction 
somewhat similar to that of the corresponding area of the skin. The initial 
reaction was a diffuse reddening of the mucous membrane within the area 





Fig. 1.—The right cheek of a Macacus rhesus monkey sixteen days following termination 
of irradiation with 6,000 r. The central bullous lesion is well demarcated from the less 
severely affected peripheral portion. 

Fig. 2.—The right cheek of the monkey shown in Fig. 1, forty-two days after termination 
of irradiation. The circumscribed lesion of the irradiated area had healed, leaving the skin 
depigmented and epilated. 

Fig. 3.—A right buccal view of a monkey treated with 6,000 r., 120 days after terminal 
irradiation. The lesion began in the region of the right lateral incisors of both the maxilla 
and mandible and extended posteriorly in semicircular outline to the second deciduous molars. 
In this region the gingiva has sloughed away, exposing the underlying, necrotic bone. The 
maxillary teeeth are covered with a soft whitish material. 

Fig. 4.—An intraoral view of the monkey depicted in Fig. 3, showing the lesion on the 
lingual sent of the maxilla. No lesion had developed in the left maxillary region in the 
path of irradiation. 

Fig. 5.—A view of the right side of the mandible of a monkey killed 140 days after 
terminal irradiation with 6,000 r. The lesion extends from the deciduous canine to the first 
permanent molar. The enamel of the buccal and occlusal surfaces of the second deciduous 
molar and first permanent molar are roughened and dark brown. 

Fig. 6.—A view of the right lateral surface of the tongue of the monkey shown in Fig. 
3. The lesion which developed in the tongue adjacent to the deciduous molars had healed 
with considerable scarring. 
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of irradiation. Degeneration and desquamation of the surface layers followed, 
with the formation of a diphtheroid membrane in this area. This diphtheroid 
membrane persisted until the sixth to eighth week after onset of irradiation, 
after which it was lost, and the mucous membrane healed except for several 
small ulcers in the mucobuceal fold. These ulcers healed after several more 
weeks. 

In four animals, soon after the lesions of the skin and mucous membrane 
of the cheek healed, the buceal gingiva and the adjacent portion of the 
alveolar mucosa on the irradiated side became necrotic and sloughed off in a 
semicircular area, exposing the underlying necrotic bone (Fig. 3). The size of 
the necrotic area which developed appeared to be proportional to the dose 
of x-ray which the area received. The gingiva adjacent to the semicircular 
area of necrosis also reacted to irradiation, for it was edematous and inflamed. 
The lingual gingiva and mucosa in the path of irradiation became necrotic 
and sloughed in two of the monkeys exposed to 6,000 r. One of these animals 
had a small area of necrosis on the gingiva of the right palate (Fig. 4). 

In contrast to the destructive reactions occurring in the gingiva and 
underlying bone of four of the monkeys, the gingiva and vestibular mucosa 
of the two remaining monkeys, treated respectively with 5,000 r. and 6,000 r., 
did not necrose or slough away but remained almost normal in appearance. 

Oral examination and roentgenograms taken after sacrificing the animals 
also revealed certain changes in the irradiated area of the mandible and 
maxilla of all six animals. Exploration of the irradiated bone with a sharp 
instrument in the two animals in which the gingiva was still intact gave an 
impression of increased hardness. Roentgenograms of this bone showed that 
the trabeculae were fuzzy and that the height of the alveolar crests was de- 
creased and the periodontal space was widened slightly (Figs. 7 and 8). In 
the four monkeys in which the gingiva had sloughed away, necrotic bone was 
exposed and beginning sequestration was evident. The outer portion of the 
bueeal plate of alveolar bone was lost, partially exposing the roots of the 
teeth in the affected area. In the two animals in which the lingual gingiva 
of the mandible had sloughed, necrotic bone was also exposed with evidence 
of sequestration. Roentgenograms of this area of the mandible showed that 
the molar teeth were deprived of most of their support because of the loss 
of a considerable portion of the alveolar bone (Figs. 11 and 12). 

As the tissue lesion developed in the area of irradiation, the teeth 
throughout the mouth gradually became covered with a soft, whitish material 
which” persisted in varying amounts in the area of irradiation until the 
animals were sacrificed. A yellowish-brown stain also formed about the 
gingival, interproximal, and occlusal areas of all the teeth. As healing 
progressed, this stain disappeared from all teeth except those in the area of 
the lesion, where it was retained along the gingival margin even as late as the 
time the animals were sacrificed. When the whitish material was removed 
from the teeth of one of the sacrificed animals that had received 6,000 r., the 
bueeal and occlusal surfaces of the teeth within the area of the lesion were 
dark and their surface was roughened and seemed somewhat softer than 
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13, 14 


8.—Roentgenograms of the right side of the mandible and maxilla of a 
days following termination of irradiation with 6,000 r. 
but the trabeculae appear 


The height of the alveolar crests had decreased and the periodontal space had widened. 
Figs. 9 and 10.—Roentgenograms of the left side of the mandible and maxilla from the 


Figs. 7 and 
Vacacus rhesus monkey taken 150 
The periodontal membrane covering the bone remained intact, 
fuzzy 
monkey described in Figs. 7 and The bone of the left side of the mandible and maxilla 
remained normal. 

Figs. 11 and 12.—Roentgenograms of the right side of the mandible and maxilla of a 
Macacus rhesus monkey taken 150 days following termination of irradiation with 6,000 r. The 
periodontal membrane of the affected area necrosed and sloughed away, together with the loss 
of much of the alveolar bone. 

Figs. 13 and 14.—Roentgenograms of the left side of the mandible and maxilla from 
the monkey described in Figs. 11 and 12. The bone of the left of the mandible and maxilla 


remained normal. 
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normal (Fig. 5). In spite of the rather drastic change in the oral environ- 
ment following irradiation, no clinically detectable caries developed in the 
teeth of the animals. 

Because of the loss of alveolar bone, the teeth within the area of the 
necrotic lesion became loosened as it progressed. In the two animals in 
which the gingiva did not necrose, the teeth did not loosen at any time. 

Irradiation also affected the tongue, for necrotic lesions developed in 
the area exposed to the x-rays in all but two animals. The two animals which 
were irradiated with 6,000 r. developed deep ulcers in the right lateral surface 
of the tongue (Fig. 6). The lesions persisted for approximately four months, 
but all had healed with considerable scarring at the time the animals were 
sacrificed. 

Discussion 


Two distinct types of reactions may result from the exposure of the oral 
structures of Macacus rhesus monkeys to irradiation. The most severe of the 
reactions, which was observed in four of the irradiated monkeys, is comparable 
to that observed in human beings and usually is termed osteoradionecrosis. 
However, it is suggested that the term radioosteonecrosis is more descriptive of 
this reaction. Such progressive necrosis of the bone of the mandible or 
maxilla is complicated by infection of the gingival tissue. The infection re- 
sults in necrosis and sloughing of the periodontal tissues and exposure of the 
underlying alveolar bone in the affected area. The necrotic bone sequestrates 
and is lost as the lesion continues. The teeth in the area become progressively 
loosened because of the loss of alveolar bone. 

The less severe but distinct reaction, which occurred in two of the 
irradiated monkeys, is characterized by necrosis of the bone of the mandible 
or maxilla without clinically detectable infection of either the overlying 
gingiva of the affected area or of the underlying necrotic bone. During the 
period in which this reaction was observed in the monkeys, the teeth did not 
loosen. While some clinicians have realized that this reaction can oceur, no 
attempt has been made to devise a name which would differentiate it from the 
more severe reaction in which infection is so prominent and characteristic. 
In this discussion separate terms will be used to distinguish between the two 
observed reactions of tissue to irradiation about the oral cavity. The term 
radioosteonecrosis will be used to define the condition resulting from irradiation 
in which necrosis of bone occurs, but in which the gingiva is maintained intact 
and in which gross infection cannot be detected. The term radioostettis will 
be applied to the reaction to irradiation in which bone necroses and in which 
there is gross infection of the gingiva and necrotic bone of the affected area. 

Whether or not more remote areas of the oral cavity will be adversely 
affected by the irradiation of only a circumscribed area of the mandible and 
maxilla may be of importance in deciding whether to extract the teeth outside 
the area of therapeutic irradiation. From our observations, it seems that the 
tissues or teeth outside the circumscribed area of concentrated irradiation are 
not directly or immediately affected. However, the onset and severity of the 
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tissue reaction did appear to be correlated with the intensity and extent of 
irradiation. For instance, the application of 4,200 r. produced an area of 
tissue destruction only about one-half as large as that caused by the applica- 
tion of 6,000 r. The decrease in the size of the affected area can be accounted 
x by the diminishing intensity of radiation from the central rays of the cone 

ward the periphery. The skin was the first part through which the x-rays 

ssed. In the skin the circumscribed area of tissue damage was identical 

ith the size of the portal from the x-ray tube. It was calculated that the 
tensity of the x-rays decreased 6.7 per cent in passing from the skin of the 
cheek to the bueeal surface of the mandible and maxilla. Here the area of 
tissue destruction was always smaller than that of the skin. As the rays 
wssed through the mandible and maxilla to their lingual aspect, the calcu- 
ated decrease in intensity of the x-rays was 7.0 per cent. Lingual tissue 
esions developed in only two of the six monkeys. Likewise, the affected 
area of the right side of the tongue was smaller than the affected area of the 
buceal surface of the mandible. As the x-rays passed to the left side of the 
oral cavity they were not of sufficient intensity to produce degenerative tissue 
changes within the five-month period in which the animals were observed. 

The teeth or tissues of the left side which were directly in the path of 
irradiation were not visibly affected during the relatively short period of 
observation. Their fate can be determined only by the observation of 
irradiated animals for a long period of time. The answer to this question 
will be of importance in deciding which teeth must be extracted in applying 
therapeutic irradiation. 

Since such a short period of time elapsed between the termination of 
irradiation and the onset of radioosteonecrosis or radioosteitis, the reaction 
which we have observed appears to be an early or acute necrosis, as previously 
described by Windmeyer."' The failure of the periodontal tissues to recover 
from the acutevreaction may be due to their peculiar position as a relatively 
thin covering of bone and to the manner in which their blood supply comes 
from the perforating branches of the alveolar artery. These conditions may 
explain the persistence of the infection of the gingiva and its progression to 
the underlying bone where it causes an osteitis. In this respect the buccal 
mucosa and skin differ from the gingiva, for the acute reaction of these 
tissues to irradiation healed in a relatively short time. 


Summary 

Studies were made of x-ray irradiation of 4,000 r., 5,000 r., and 6,000 r. 
upon the oral tissues of 3-year-old Macacus rhesus monkeys. This treatment 
produced lesions in the cheek and tongue which varied in severity with the 
intensity of the irradiation which they received. These lesions healed within 
four to six weeks after irradiation. Two distinct types of reactions occurred 
in the mandible and maxilla following irradiation, but the time of onset of 
the lesion was not necessarily correlated with the intensity of the irradiation. 
The most severe reaction, to which the term radioosteitis is applied, is charac- 
terized by necrosis of bone and gross infection and sloughing of gingiva and 
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bone of the affected area. The less severe reaction, to which the term radio- 
osteonecrosis is applied, is characterized by necrosis of bone which is not in- 
fected. While the response of the monkey and the human being to irradiation 
may not be identical, these studies have indicated that data concerning the 
clinical course of the effect of irradiation can be studied in Macacus rhesus 
monkeys and that the reactions produced are similar to those which have 
been observed in human beings. 
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INTRAORAL ROENTGENOGRAPHIC CHANGES IN SICKLE-CELL 
ANEMIA 


A Case Report 


AuvIn L. Morris, First LizeuTENANT, DC, USAR,* ann S. Stamunp STAHL, 
Captain, DC, USAR** 


[CKLE-CELL anemia is a hereditary and familial form of chronic, hemo- 
lytic anemia, essentially peculiar to Negroes. It is thought to be due to an 
intrinsie defect in the erythrocytes, and is characterized by the appearance of 


a considerable number of sickle-shaped and oat-shaped cells in the circulating 
blood. Clinically, the symptoms of anemia, recurrent leg ulcers, cardiovascu- 
lar manifestations, and acute episodes of abdominal pain, jaundice, and nausea 
and vomiting are noted. 

The disease should be considered as having two stages, a latent and an ac- 
tive one, the distinction being primarily one of severity or degree. It is esti- 
mated that 6 to 9 per cent of all Negroes possess the “sickle-cell trait,” a factor 
causing their red blood cells to assume bizarre stellate or sickle shapes if per- 
mitted to stand as a wet sealed preparation for several hours. The relation- 
ship between persons possessing the sickle-cell trait and those with active 
sickle-cell anemia is not clearly understood. However, it is estimated that the 
ratio of incidence between the two is 7:1 to 40:1. Sickle-cell anemia has been 
observed particularly in young individuals, probably because it is not com- 
patible with full life span.** 

It generally is reported that the bone changes associated with sickle-cell 
anemia become manifest in roentgenograms of the skull, vertebrae, and long 
bones. These changes result when the abnormal erythrocytes that are pro- 
duced act as foreign bodies and are destroyed prematurely by the reticulo- 
endothelial system, causing an anemia. The bone marrow, in its attempt to 
overcome the anemia by increased production of red cells, becomes hyperplastic 

*Oral Surgeon, Hospital Dental Clinic, Fort Belvoir, Va. 

**Periodontist, Hospital Dental Clinic, Fort Belvoir, Va. 
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and causes expansion of the marrow cavities. This compensatory expansion 
progresses at the expense of bone and produces secondary changes in the 
skeletal system. Since the mandible and maxilla play a role in hematopoiesis, 


it is reasonable to expect these bones to exhibit roentgenographie evidence of 


bone marrow disturbances. A discussion of a case in which this feature was 


well demonstrated follows. 


Case Report 


A 21-year-old Negro man was evacuated from the Far East Command to Fort Belvoir 
Army Hospital, Fort Belvoir, Virginia, with a diagnosis of sickle-cell anemia. His past 
medical history revealed that on Nov. 6, 1953, while he was in the Far East, a sudden onset 
of sharp, knifelike, stabbing pains in the suprapubic and sacral regions was noted by the 
patient. These were constant for four days, then became intermittent and less severe, and 
finally disappeared entirely by Nov. 13, 1953. In addition, at the onset he was aware of 
soreness substernally, a tingling sensation of the calves, chilliness, and feverishness. He 
noted his urine was brownish in color and he was told by friends that his sclerae were 
yellow. A similar episode of pains occurred for six days in December, 1951. There was 
also a history of recurrence of ulcers on the anterior surface of the lower legs, which 
healed very slowly. 

Physical examination, on admission, revealed a well-developed, well-nourished Negro 
man in no acute distress. The sclerae were mildly icteric. There was a Grade 2 mitral 
systolic murmur. The tip of the spleen was palpable but nontender. There were scars on 
the anterior surfaces of both lower extremities. Nail beds seemed rather pale. 

Roentgenograms disclosed a thinning of the cortex in the mandible and prominence 
of trabecular pattern in the mandible and upper femur and lower tibias. Peripheral blood 
revealed prompt and definite sickling with approximately 80 per cent of the red blood cells 
assuming the pathologie form. 

At time of hospitalization on November 16, the red blood cell count was 2,680,000 and 
the hemoglobin was 9.7 Gm. Following the initial hematology studies, the patient was 
transfused with two units of whole blood. He improved following the transfusions and 
soon became entirely asymptomatic. During his prolonged hospitalization, there was no 
recurrence of a crisis. A bone marrow examination of a specimen taken from the crest 
of the left ilium revealed only normoblastic hyperplasia. 

On Feb. 3, 1954, the patient was transferred to the U.S. Army Hospital, Fort Belvoir, 
Upon arrival, he appeared to be well recovered from his initial episode of acute 
illness. His icteric index was still elevated and the appearance of his sclerae suggested 
a mild jaundice. The white blood cell and differential counts were within normal limits. 
The red blood cell count was 4,100,000 and the hemoglobin was 12.5 Gm. Examination of 
peripheral blood revealed many sickle cells. 

The roentgenographic changes, reported in the transfer records as being consistent 
with those associated with sickle-cell anemia, could not be confirmed by the radiology de- 
partment of the hospital. The patient then was referred to the dental clinic for investiga- 


Virginia. 


tion of the mandible and maxilla. 

Intraoral clinicul examination revealed an edentulous, well-formed maxilla, The 
mandible exhibited nine teeth, free of caries, and an essentially normal periodontium. An 
intraoral roentgenographic survey revealed osteoporosis in both mandible and maxilla. An 
increase in the size of the marrow spaces, with a decrease in the number of trabeculae, 
was noted. However, the trabeculae present were well defined. The changes observed 
were especially striking in the alveolar bone supporting the lower teeth. .In the edentulous 
areas, irregular, enlarged marrow spaces also were seen. All alveolar abnormalities were 
limited to endosteal changes, since the alveolar crest height remained normal. The lamina 
dura surrounding the roots of the teeth, as well as the teeth themselves, appeared unaf- 


fected (Figs. 1, 2, and 3). 
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-Intraoral roentgenographic survey of patient showing osteoporosis of alveolar bone. 


Fig. 3. 


Fig. 2.—Enlargement of roentgenogram of the mandibular right cuspid area showing 
multisize marrow spaces with prominent trabeculae. The lamina dura appears unchanged. 
Fig. 3.—Enlargement of roentgenogram of the edentulous maxillary right cuspid area. 
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Fig. 2. 
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Remarks 


It should be emphasized that the changes in the maxilla and mandible 
could not be observed in extraoral films. The final report by the hospital 
radiologist is quoted in part: 

“There are some minimal changes in the lower ends of the femur and 
humerus, but these findings are equivocal. There are no characteristic find- 
ings in the bones of the calvarium. 

“Dental films, obtained at the hospital dental clinic, show the bone changes 
to best advantage... .”* 

These results are consistent with those of Robinson and Sarnat,* who state 
that, although eighteen of the twenty-two patients in their series had positive 
findings on intraoral films, roentgenographically only three of the series ex- 
hibited positive bone changes in long bones and only one in the skull. These 
observations are due to the fact that intraoral films can be placed in almost 
direct apposition to bone. The result is fine detail in sharp focus, which is 
difficult to duplicate in films of the long bones and skull, where large areas of 
bone covered by varying thicknesses of soft tissue are examined. Attention 
therefore is drawn to the fact that intraoral roentgenograms of the maxilla 
and mandible afford an excellent opportunity to observe marrow disturbances 
in the skeletal system. 
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Comment (Lester R. Cahn) 


The x-ray patterns of the jawbones are often as diagnostic of systemic 
disease as are oral soft tissue lesions. For example, the widening of the intra- 
trabecular spaces seen occasionally in hyperparathyroidism, the great increase 
in the number of trabeculae found in Paget’s disease, the peculiar palisading 
of trabeculae in Cooley’s anemia, and the loss of trabecular pattern with the 
ground-glass effect seen in advanced metabolic bone disease. Dr. Morris and 
Dr. Stahl show still another arrangement of the trabeculae that is significant 
of a distinctive blood change. 

I believe it might be appropriate here to speak briefly about red marrow in 
the jaws, since these authors believe that possibly the bone changes they have 
described may be due to hyperplasia of red marrow foci. 

At birth the marrow of the jaws is almost completely of the red or hema- 
topoietic variety. As the jaws mature the red marrow is replaced by yellow or 
fat marrow. However, foci of hematopoietic marrow persists throughout most 
of life. In some, these depots are larger than in the others and have been mis- 


*Report of Kenneth L. McEwen, Major, MC, Chief of Radiology Service, Fort Belvoir 
Army Hospital. 
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taken for pathologie entities. The mandible is the commonest locality for 
hese persistent depots usually, in the region of the molars. Only rarely are 

they found in the maxilla. I reported a case of ovarian agenesis and infanti- 
ism in which there were very large deposits of red marrow persisting in the 
andible. 

Areas of red marrow can enlarge when there is oxygen want, as in pul- 
onary tuberculosis; I made this observation a number of years ago when I 
ited that in the tuberculous there may be twin radiolucent areas in the 
iandible that represent increase in the red marrow depots as part of a gener- 
ized erythropoietic stimulation. Orban, in a paper dealing with traumatic 
eclusion, showed the microscopic picture of the mandible of an individual who 
lied of pulmonary tuberculosis. There were very few trabeculae present and 

the entire marrow in the field was of the red variety. Hyperplasia of red 
iarrow foci may result also as a compensation to overcome anemia, as the 
uthors pointed out. 

Another interesting fact connected with hematopoietic marrow is the state- 
ment of Willis that tumors always metastasize to that portion of bone con- 
taining red marrow. This seems to be borne out clinically, for most metastatic 
tumors to the jaws are found in the posterior part of the mandible where foci 

f red marrow most often remain. 





Professional News Items 


American Board of Oral Pathology 
The Board will conduct an examination for certification on Sunday, Dee. 12, 1954, 
in the Laboratory of Oral Pathology, School of Dentistry, University of Pennsylvania, 


Philadelphia, Pennsylvania, from 9 to 5 P.M. 
Inquiries should be addressed to Dr, Paul E. Boyle, Secretary-Treasurer, American 


Board of Oral Pathology, 4001 Spruce St., Philadelphia, Pennsylvania. 





University of Minnesota 


An interesting symposium on periodontal problems, under the direction of Dr. Helmut 
A. Zander, will be held on Sept. 11 and 12, 1954. The following will be discussed: 

I. Tooth Mobility.—Its objective measurement; the causes and correction. 

II. The Epithelial Attachment.—Its role in health, disease, and calculus formation, and 
the effect on the attachment apparatus of all filling materials used in dentistry. 

Dr. Jens Waerhaug of Oslo, Norway, Dr. Hans R. Miihlemann, Professor, University 
of Zurich, Switzerland, and Dr. Helmut A. Zander will be discussants. 

Attendance limited. 

For further information, write to Director, Center for Continuation Study, University 
of Minnesota, Minneapolis 14, Minnesota. 





American Academy of Dental Medicine Announces Mid-Annual Meeting 


The American Academy of Dental Medicine will hold its Ninth Mid-Annual Meeting and 
Luncheon at the Hotel Statler in New York City on Sunday, Dec. 5, 1954, at 12:30 P.M. 
There will be a symposium on Bone. Dr. Harry Sicher will discuss ‘‘Bone Formation and 
Resorption.’’ Dr. J. P. Weinmann will speak on ‘‘ Variations in the Structure of Bone Tissue 
and Their Significance in Radiology,’’ and Dr. Lester Cahn will present ‘‘The Correlation 
Between Clinical, Roentgenologic and Histologic Studies in Bone Lesions.’’ 

For reservations and programs, address the National Secretary, Dr. William M. Greenhut, 


124 East 84th St., New York 28, N. Y. 





Establishment of The United States ARPA 


At a regular meeting of the California Academy of Periodontology, on Feb. 9, 1954, 
the Academy accepted the official invitation of the International ARPA (Association for 
Paradentosis Research) to become a member organization in the United States, to be known 
as the United States ARPA. The presiding officer of the Academy will automatically be the 
president of this national organization. The names of the present officers for the year 1954 


are: 
Dr. Samuel Bleadon, President 
Dr. R. Thomas Dunkin, Vice-President 
Dr. Howard J. Mallon, Recording Secretary 
Dr. Elmer G. Smith, Financial Secretary 
Dr. Clarence E. Butler, Treasurer 


The International ARPA was founded May 31, 1932, by five prominent European 
specialists in the field of paradentology: Drs. R. Jaccard and A. J. Held from Switzerland, 
Dr. C. H. Hulin, France; and Drs. O. Weski and O. Loos from Germany. The objectives of 
this International ARPA were formulated as follows: 

1. To promote scientific research in the field of paradental disease. 

2. To maintain close collaboration between physicians and specialists in paradental 

disease. 
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3. To promote an exchange of ideas and objectives pertaining to paradental disease on 
an International basis by means of conventions and publications of reports and papers. 

. To coordinate the efforts of the various national ARPA’s with those of the individual 
associated members. 


quarterly journal, which carries articles in various languages and which includes after 
ich one a summary in English, is published in Geneva and is available to each member at a 
st of $3.00 annually. 

The next congress of the International ARPA will take place in Venice, Sept. 6 to 12, 

155. A program committee for this congress has been appointed, with Dr. Hermann Becks, 

Nan Franciseo, as chairman, Anyone interested in participating in lecture presentations or 

linics at the Venice Congress is requested to write to Dr. Hermann Becks, the George 

Villiams Hooper Foundation for Medical Research, Medical Center, University of California, 
San Franciseo 22, California. 





The American Institute of Dental Medicine 
Case History Service 

The Institute is issuing again for the year 1953-54, under an educational extension 
livision, case histories from the broad field of dental medicine. These will be accompanied by 
original 35 mm. Kodachrome slides of the oral condition. 

This monthly service, started in January, 1953, has met with unprecedented success. 
\nyone subscribing to this case history service is entitled to full membership in the American 
Institute of Dental Medicine for the fiscal year. There are still available a few case histories 
for the year 1952-53. Further information may be obtained from the Executive Secretary, 
Miss Marion G. Lewis, 2240 Channing Way, Berkeley 4, California. 





The American Academy of Implant Dentures 


The next meeting will be held at the Biltmore Terrace Hotel, Miami Beach, Florida, 
Nov. 6 and 7, 1954. 

Reservations can be made until October 6, through the Convention Chairman, Dr. Wm. 
Kk. Barb, 668 E. Maple Rd., Indianapolis, Indiana. 


Temple University School of Dentistry 


A course in “Clinical Ocelusion” will be given at Temple University School 
Dentistry, Jan. 26, 27, and 28, 1955, by Dr. Lewis Fox, South Norwalk, Connecticut. 





Western Reserve University School of Dentistry 


An intensive week-long program in endodonties, is offered from June 28 to July ¢ 
1954, 

Dr. Paul P. Sherwood, professor of endodontics and roentgenology, Dr. Thomas 
Hill, and Dr, John P. H. Clark comprise the faculty. 

The course includes lectures, discussions, and clinical demonstrations of diseases of 
the pulp, silver point technique, root resection and curettage, pulp capping, pulpotomy, and 
medicaments. 

Tuition is $100.00. Sessions will be held all day, at the Western Reserve University 
School of Dentistry. 

Complete information, as well as application forms, is available from the Registrar, 
School of Dentistry, Western Reserve University, Cleveland 6, Ohio. 
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Abstracts 
of Current Literature 


RESEARCH 


The Evocation and Production of Protective Secondary Dentine. J. 8S. Mills, D.D.Sc. 
(Melb.). The Australian Journal of Dentistry 57: 241-249, 1953. 


“The following substances have been investigated to determine what materials, 
applied to exposed pulp tissues, will produce metaplasia of a dentinoid type: Calcium 
hydroxide; calcium phenate; calcium phosphate in biologic and artificial forms; magnesium 
hydroxide; hydroxyl cycle exchange resin; phenol-zine oxide-eugenol, and silicon oxide. 


“1, Advantageous changes occurred best under the slowly dissociating calcium 
hydroxide; less in degree, but more widespread, under calcium phenate. It was 
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least under dentinal calcium phosphate, but intermediate under this material in the 
presence of magnesium hydroxide and cortone acetate; it was only slight in the case 
where OH cycle resin was present. 

‘2, Appreciable metaplasia of pulp tissue has only occurred under calcium salts and 
in all these cases the calcium ions have been present in association with a pH 
above neutral. 

“3, Where inflammation existed there was no metaplasia, although such was occurring 
in non-inflamed areas of the same tissue. 

‘4, Preparations such as magnesium hydroxide and OH cycle resin, used to make non- 
calcium ions available, have not produced metaplasia, nor did they modify de- 
generative change. 

‘5, Although magnesium is known to be synergistic with phosphatase, no metaplastic 
changes occurred with this material alone. 

“6. Other materials used did not produce changes in the desired direction. 

‘7, The ability of the connective tissue elements of the dental pulp to undergo 
metaplasia into all forms of soft or hard connective tissue has been demon- 
strated. 

. The various stages of metaplasia of fibroblasts to odontoblasts have been demon- 
strated. 

‘9. The findings of Manley, and of Zander and Glass, regarding the chronic inflam- 
matory effect of zine oxide-eugenol and phenol, on pulp tissue, have been con- 
firmed.” 


A. J. A. 


ORAL PATHOLOGY 


Carcinoma of Stenson’s Duct. David Lyall and F. M. Golomb. Ann. Surg. 139: 364, 
March, 1954. 


Primary carcinoma of Stenson’s duct is rare. The case reported is that of a 40- 
year-old man whose history was that of intermittent swelling of the left side of the face 
for four months. There was an indurated, firm, tender mass in the left cheek, posterior 
to the orifice of Stenson’s duct. It was first thought that the lesion was probably that of 
a caleulus embedded in inflammatory tissue. The patient refused surgery 2nd did not 
return for two months, at which time it was apparent that a tumor was present. A biopsy 
was performed and reported as squamous carcinoma. 

Irradiation therapy was given (7900 r. in seventeen doses over a thirty-one day 
period). The results were good and there was no evidence of recurrence eighteen months 


after treatment. 


T. J. C. 


Ein kongenitaler melanotischer Tumor am Oberkiefer eines sechsmonatigen Sauglings. 
M. Hunerwadel. Swiez. Monatschr. f. Zahnh. 63: 1029, 1953. 


A case report is presented of a melanotic epithelial tumor, closely affiliated to 
adamantinoma, in a baby girl, 6 months old. Most likely the tumor developed from 
epithelial cells spread from the embryonal gingiva. 

The tumor parenchyma consists of two not fully differentiated elements which are 
believed to be epithelial cells: (A) large gonglobate or polygonal cells with much granular 
protoplasm, a large, pale nucleus and mostly various melanin granula; (B) smaller cells with 
little plasma, with a nucleus rich in chromatin. No pigmentation is found on the oral 
mucosa. The tumor is clinically benign, in spite of the polymorphous cells, its partly 
infiltrating growth, and evidence of mitoses. Also, the absence of destructive growth, 
inflammatory changes, and pigmentation of the stroma indicate its benignancy. Among 


the congenital tumors of the jaws this growth takes a particular position. 
R. H. B. 
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Case Report of a “Pseudoneuroma.” (Falsches Neurom des UK.). H. Mathis. Deutsche 
Zahnirztl. Ztschr. 9: 121, 1954. 


The author describes a central jaw tumor in an 8-year-old girl, with slow and pain- 
less development of swelling in the regions of the deciduous lower left, intact molars. 
The mandible was enlarged bucally and showed a distinct radiolucency with intact 
corticalis. The diagnosis of a central giant-cell tumor or fibrous dysplasia was made. 

The tumor was removed by surgery. The tissue was of a gray-whitish color and 
infiltrated by a dark brown fluid. Histologic examinations, which are described extensively, 
showed large cells, containing one to three nuclei and fine or coarse protoplasmatic 
granula. 

In the opinion of the author, this is the first description of a central mandible tumo: 
of neurogenic origin. Similar epuloid tumors have been described as “congenital epulis 
of the newborn,” and were wrongly considered as myoblastomas. 


H. R. M. 


Changes of the Maxilla Caused by a Full Prosthesis. (Oberkiefer-Veranderung durch eine 
totale Prothese und ihre chirurgisch prothetische Behandlung.) R. Eisenring, and 
H. R. Muhlemann. Swiez. Monatschr. f. Zahnh. 63: 384, 1953. 


A full-denture patient is reported who has worn her vuleanite upper full denture 
since her last extractions in 1916. Intraoral examination revealed what might seem to be 
three alveolar processes in the labial portion. The two labial prominences are, however, 
proliferations of the mucous tissue. The posterior part of the alveolar ridge is slightly, 
the frontal part pronouncedly, flabby. The patient is able to wear the denture in either 
of the three furrows formed by: (1) the alveolar process and the first hypertrophy; 
(2) the two hypertrophies; and (3) the anterior hypertrophy and the lip, Retention is 
about equally inadequate in all three positions. It is believed that the two additional 
ridge formations are the result of changes in the intermaxillary relationship owing to 
extractions at different periods of age. 

Therapy consisted of making, prior to operation, an interdental splint with the 
vertical dimension of rest position plus 2 mm., in order to have muscular retention during 
the night. Premedication of penicillin and Irgamide preceded the operation, which 
consisted of the removal of the hypertrophic portions of tissue. The interdental splint 
helped to enlarge the vestibular space. Full dentures were placed later and the profile, 
as well as masticatory function, of the patient has undergone a marked improvement. 

R. H. B. 
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Operative Oral Surgery 


NUTRITION IN ORAL SURGERY AND ITS RELATIONSHIP TO 
WOUND HEALING AND INFECTION 


D. Gorpon WALKER, A.B., D.D.S.,* BEAUMONT, TEXAS 


HE urge of tissue to heal is almost as great as the urge to live’’*’ and is 

controlled by many factors, one of the most important being the nutritional 
condition of the patient. 

We, as surgeons, should be well acquainted with the use of such a patent 
agent as dietotherapy to assure proper healing of the wounds we infiict and 
prompt recovery from infection. 

From this standpoint there are three concepts which the surgeon should 
consider and evaluate*® when preparing a patient for surgery: 


1. A small percentage of patients are seriously depleted in protein, various 
vitamins, and minerals, either because of or in addition to their various surgical 
conditions, or for both reasons. 

2. A great many other patients who come for treatment are depleted in the 
same substances to a lesser degree, but nevertheless a degree that may lead to 
an adverse result of his surgery. 

3. As an immediate result of injury, which includes such diverse conditions 
as acute illness, poisoning, fractures, anesthesia, and surgical operations, there 
is a further depletion of these substances that is quantitatively related to the 
severity of the injury. 

These concepts are of the utmost importance to the surgeon because he is 
carrying out a form of treatment that contributes additional injury to the already 
depleted patient. He must also recognize that nutrition is of greater importance 
in the repair of wounds than in the recovery from an illness that does not in- 
clude any cellular repair. 

When the available proteins, vitamins, and minerals are depleted below 
certain levels, cellular division cannot oceur, nor can intercellular substance be 
produeed; and, therefore, tissue repair cannot take place. Serious delays in 
recovery and healing occur even in less evident deficiencies of these substances.** 





*Former Senior Resident in Oral Surgery, Jackson Memorial Hospital, Miami, Florida. 
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A nutritional deficiency is caused by a nutritional inadequacy. Nutritiona! 
inadequacy results whenever adequate amounts of essential nutrients are no 
provided to tissues that require them for normal functioning.*’ Nutritional in- 
adequacy may be caused by primary or dietary inadequacy. It may also resul 
from secondary or conditioned inadequacy due to various environmental con- 
ditions and bodily states that interfere with ingestion, absorption, or utilization 
of essential nutrients, or from factors that increase the requirement or cause th: 
destruction or abnormal excretion of these nutrients.** 

“The importance of these conditioning factors as a cause of nutritiona! 
inadequacy has not been generally recognized.” There has been a tendency to 
attribute all malnutrition to dietary inadequacies alone and to neglect the casual 
role of the secondary factors.** The prevention and treatment of these con- 
ditioned nutritional inadequacies is often the decisive factor in determining re- 
covery after surgery and in many severe infections. 

The conditioned deficiencies have been classified into six groups, any one or 
all of which can be factors in conditioned nutritional inadequacies.*” * 


1. Interference With Ingestion.—Gastrointestinal disorders, such as peptic 
uleer, diarrheal diseases, acute gastroenteritis, and obstruction, along with neu- 
rasthenia, neurosis, psychoneurosis, psychosis, food allergy, the nausea of preg- 
naney, and fever are noted for their interference with food intake. Another 
factor is anorexia, which may be due to alcoholism, operations, anesthesia, in- 
fectious diseases, thiamine deficiency, and visceral pain. The loss of teeth, oral 
diseases, and facial injuries (especially fractures of the jaws) are very important 
causes of inadequate nutritional intake, not to overlook diets restricting ingestion 
of essential foods. 


2. Factors Increasing Nutritive Requirement.—The requirement of many 
nutritive essentials parallels total metabolism whether the change in total metab- 
olism is brought about by physical exertion, disease, environment, or drugs.” 

Abnormal activity, as associated with prolonged strenuous physical exertion, 
delirium, and certain psychoses and abnormal environmental factors, as exces- 
sively high temperatures and excessive light glare from snow or klieg lights, all 
increase nutritive requirements.*® 

Fever increases the basal metabolic rate 7.2 per cent for each Fahrenheit 
degree rise. Hyperthyroidism, pregnancy, and lactation are well-known factors. 

Various therapies and drugs such as thyroxin, thyroid, and fever therapy 
increase metabolism, while insulin shock, parenteral administration of dextrose, 
and high carbohydrate diets act by increasing the requirement for coenzymes 
without an increase in total metabolism. 


3. Interference With Absorption.—The impairment of absorption may be 
due to anatomic, chemical, or physiologic changes which are mediated by reduced 
absorbing surfaces, altered secretions, and hypermotility. 

Gastrointestinal diseases, such as diarrhea, by producing hypermotility, 
cause a rapid transit of food through the intestinal tract and do not allow suf- 
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‘ient time for digestion, solution, or absorption of the essential nutritional 
ements. Some drugs used for weight reducing fall in this catagory. 

The absorption of ascorbic acid and thiamine is impaired by achlorhydria. 

Absence or depletion of the bile salts interrupts the absorption of the fat- 
uble vitamins, especially vitamin K. 

Vitamin deficiencies per se are now beginning to be recognized as condition- 
x factors which may impair absorption. 

Frequent ingestion of mineral oil over a period of time is known to interfere 
th earotene absorption. 


4, Interference With Utilization—Disturbance of hepatic function as 
sociated with liver disease, diabetes mellitis, and alcoholism is one of the chief 
iuses of malnutrition. This is attributed to a failure of conversion or the in- 
bility of the liver to store nutrients. 

Therapeutie agents, such as the insoluble sulfonamide compounds, and cer- 
in antibioties, such as Aureomycin and Terramyein, interfere with vitamin 
tilization by “sterilizing” the intestinal tract and inhibiting intestinal biosynthe- 

sis of thiamine, niacin amide, riboflavin, and vitamin K.* * 2% 4% 5°: 6 

Malignaney and hypothyroidism also interfere with utilization. 


5. Increased Excretion.—forced fluid therapy over a long period of time 
and the loss of fluids by diuresis may tend to “wash out” the water-soluble 
vitamins. Lactation, the polyuria of diabetes mellitis and diabetes insipidus, and 
excessive perspiration are all factors which bring about increased excretion. 


6. Increased Destruction.—The increased destruction of vitamins may 
occur prior to absorption in the gastrointestinal tract or during the postabsorp- 
tion phase in the tissues. Achlorhydria and alkaline therapy are primary 
offenders in the destruction of aseorbie acid and thiamine. 


7. Wound Healing.—The nutritional condition of a patient is one of the 
most important systemie factors controlling wound healing® and resistance 
to infection. Wound healing is a composite biologie phenomenon which con- 
forms in general to the laws of growth.** It is divided into four periods or 
phases. 7* The first is the quiescent period or lag phase. During this period 
of one to five days there is no contraction of the wound, nor has it any ap- 
preciable strength. Splints, sutures, ete., provide the closing force. 

The seeond period is one of granulous contraction where the wound con- 
tracts at a rate which is dependent on the age of the wound and a factor propor- 
tional to its original size. Following contraction, there is a period of epidermiza- 
tion with the formation of epithelium. Healing continues by epidermization or 
contraction, or both, depending on the age of the wound. The fourth and final 
phase is a cieatricial period where contraction oceurs until pigmentation begins 
and becomes stationary when pigmentation is complete. 

The quiescent or lag phase is the critical period of tissue repair. It is here 
that certain definite processes are initiated in a definite sequence which lead to 
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the fibroplastic fusion of the wound surfaces. This sequence of events may be 
helped or hindered by the surgical management of the patient’s normal hydr:- 
tion, vitamin, and nutritional balance.** ° 

Water and Electrolytes.——The necessity of maintaining proper fluid an‘ 
electrolyte balance during the course of disease and following surgery has 
long been recognized.** When a patient is losing fluid through vomiting, 
excessive sweating, diarrhea, or via Wangensteen or biliary drainage, the 
fluids should be replaced to prevent dehydration or hypochloremia. Edema 
or overhydration and dehydration cause a prolongation of the lag phase of 
wound healing.®* Alkalosis encourages bacterial growth and supports the 
production of foul exudates in the healing wound.” ** ** The following criteria 
are useful in determining that adequate quantities of salt and water are being 
supplied : 


1. Moist mucous membranes, normal skin turgor, absence of thirst. 

2. Daily urine volume of 1000 ¢.c. or more; specific gravity not over 1.020. 

3. Absence of edema or pulmonary congestion. 

4, Adequate urine salt excretion (definite precipitate when treated with 
silver nitrate). 


If foods and fluids can be taken and retained by the oral route, then there is 
no necessity to resort to any other means of administration. On the other hand, 
when the patient is unable to take in or to retain the required amount of food, 
water, and salt orally, the intravenous or subcutaneous route will have to be 
used. The amount and quality of fluids to be administered is an individual 
problem with each patient and the nature of the clinical disturbance and should 
be calculated as carefully as possible.2? The approximate salt requirement for 
the daily needs of the average adult is .085 gram per kilogram of body weight.” 
The administration of salt in excess of the body needs may delay the recovery 
of the surgical patient. The rationale of withholding salt during the immediate 
postoperative period until the need for it is manifest has been substantiated by 
clinical and experimental observation.© 


Protein.—Protein depletion is probably the most common dietary defi- 
ciency occurring today®* and usually develops much more rapidly than a vitamin 
or mineral deficiency.*® Its importance in the adequate nitrogen balance of 
the surgical patient is well recognized. Protein is concerned with lipid trans- 
portation and storage in the body and a deficiency allows an increase of the fat 
content in hepatic cells. This, in turn, increases the susceptibility of the liver 
to damage from the effects of anesthetics and toxins.’* ** “* Hypoproteinemia 
is attended by a reduced capacity to fabricate antibodies; thus, the resistance to 
infection is lowered. A prolonged protein deficiency leads to atrophy of the 
phagocytogenic organs (that is, liver, spleen, bone marrow, and lymphoid 
tissue) .1?* 1% 65 

Protein deficiency causes a characteristic delay of healing wounds during 
the lag phase. This is due to a reduction in the number of fibroblasts, their 
over-all failure to organize with sufficient density along lines of stress, and a lag 
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the maturation of reticulum into mature collagen.’* ** ° Hypoproteinemia 
‘erferes with the fibroblastic proliferation preceding callus formation and 
aling in fractures and other bone injuries. Since about 50 per cent of the 
rum ealeium is bound to serum protein, particularly the albumin fraction, 
poproteinemia causes hypocalcemia.** ** Other postoperative sequelae of 
otein deficiency include wound disruption, decubitus ulcers,** and impaired 
strointestinal motility.** Tissue edema and edema about suture lines are 
0 complications. This localized edema at the site of operation can occur in 
presence of hypoproteinemia without generalized edema.*? 

Negative nitrogen balance is most often associated with inadequate food 
take,** * °° and a fall in circulating plasma protein occurs very promptly on 
ithdrawal of protein from the diet.?° 

Inadequate absorption of protein and loss associated with certain conditioned 
ates is not uncommon. 

As a result of wounds, fractures,?’ ** anesthesia,'’ burns, infections, severe 
ute illness, hemorrhage, surgical procedures, and quite probably psychic 
auma, the stress phenomenon is activated and the catabolism of tissue protein 

increased causing the nitrogen equilibrium of the body to become nega- 
ive®® 2% “4 unless prompt restitution is established. 

In the presence of hypoproteinemia, shock ensues from very slight blood 
losses; following such losses, a great decrease occurs in the already low plasma 
protein coneentrations.*> A vicious eyele is created, since these patients are 
also more likely to develop edema when their fluid regulatory mechanism is 
placed under stress (that is, flooding with excess fluids and salt) .*® 

Clinical Manifestations and Diagnosis*’.—Protein deficiency may produce 
severe signs and symptoms when the deficit is acute or it may produce very few 
signs indeed when the loss is slow. For example, the sudden loss of protein, 
as in hemorrhage, will be followed by surgical shock, which, although seldom 
regarded as an acute protein deficiency, actually should be looked upon as such. 

When the protein deficiency is due to protein deprivation alone, without 
acute loss, the first signs and symptoms may be very slight, yet detectable. For 
example, it is probable that even twenty-four hours of protein deprivation 
may be associated with some degree of malaise and weakness. 

As the protein deficit continues over a period of wecks or months, tissue 
depletion becomes so marked that the clinical signs may become conspicuous. 
Loss of weight and changes in weight should arouse suspicion, but one should 
remember that body weight may be influenced independently of protein deficiency 
by loss or gain of adipose tissue. Retention or excretion of body water, on the 
other hand, is directly related to the protein depletion. 

As the deficiency becomes more severe, the skin loses it soft, moist, elastic 
charaeter and tends to assume a dry, scaly appearance. Trauma is poorly with- 
stood and cellulitis is common. There is a reduced resistance to infection and 
impaired healing of all tissues. Hepatic insufficiency and nutritional edema are 
also complications. 

Of the laboratory procedures used in diagnosing protein deficiency, the 
measurement of the hemoglobin and plasma protein concentrations is helpful. 
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However, normal values do not exclude the possibility of a deficiency unless the 
blood volume is normal. A low value, however, definitely indicates that a 
deficiency exists. 

In the mild cases where there is little clinical or laboratory evidence, the 
diagnosis can usually be made on the basis of the history alone. In most instances 
it is only necessary to know what the protein intake has been in recent weeks, 
especially the intake of meat, milk, and eggs which have high biologie values 
The diagnosis, therefore, depends on a good nutritional history and a knowledg: 
of the conditions which lead to protein loss. 


Carbohydrate®*—Carbohydrate is of importance in surgical patients be 
cause it is easily prepared and administered intravenously in the form of 
glucose. It can be administered preoperatively and postoperatively to furnish: 
as part of the daily caloric requirements, energy for muscular activity. When 
an excess of calories is provided, carbohydrates may, under certain circumstances, 
be transformed into fat. It must be remembered that when glucose solutions 
are administered as the only means of alimentation for more than a day, the 
vitamin B complex and ascorbie acid must also be given. 

‘Carbohydrates have a protein-sparing action in that they prevent the 
catabolism of the body’s protein stores for energy. 

The caloric requirement of a surgically ill patient is usually in excess of 
2,500 calories per day. 

Fats®*.—Fats yield more energy than carbohydrate or protein; however, 
an excessive store of fat increases operative mortality. Fatty tissues heal poorly 
and are prone to develop hematomas, serum collections, and infections. <A high 
fat diet has been shown to retard wound healing.** In addition, fat in the diet 
is less readily tolerated by the ill patient and is prone to cause indigestion and 
nausea. 


Minerals**.—It is highly probable that all minerals present in the body 
are affected by injury. When excessive nitrogen loss occurs there is usually an 
associated loss of potassium in the urine. Hemorrhage, discharges from the skin, 
intestine, or wounds, diarrhea, and vomiting cause a loss of the mineral salts 
from the body. Iron is lost in significant quantites from even subclinical 
hemorrhages. 


Vitamins.—The administration of vitamins preoperatively and postopera- 
tively is often essential to bring about a more nearly normal physiologic state 
in the surgical patient.** 

It has been well established that there is a great increase in utilization or 
destruction of vitamins within the body during the alarm reaction which is 
associated with shock, severe illness, anesthesia, injury, and surgical procedures.“ 
These losses may oceur in a patient who is suffering from subclinical vitamin 
depletion at the time of injury and, because of the low reserves, serious defici- 
encies occur very rapidly.** 

Acute clinical avitaminosis is relatively uncommon in the United States 
today; however, the subclinical deficiencies are far greater than suspected, even 
in the supposedly well-nourished population group.*” °° 
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Vitamin deficiency may cause serious functional disturbances long before 
e gross pathologie changes or clinical pictures of avitaminosis appear, thus, 
ie problem of diagnosis is greatly increased. These deficiencies are usually 
nsuspected and the importance of evaluating the secondary conditioned in- 
lequacies is either unrecognized or neglected in the surgical work-up. 


Vitamin C.— Ascorbic acid is a dietary essential necessary for the preven- 
on of aeute or latent seurvy. Fortunately, frank scurvy is uncommon in this 
xintry. On the other hand, there is evidence to indicate that subclinical seurvy 
r hypovitaminosis C is rather prevalent in apparently normal individuals.*® °° 

Sinee this form of seurvy may be entirely asymptomatic, it is often difficult to 
recognize. 

‘Impaired wound healing, gingivitis, follicular congestion, increased capil- 
lary fragility, purpura, petechiae and hematomas can all occur singly in ascorbic 
acid deficiency. Each ean be produced by other factors.’’* *° %% %7 4% 4% 4° (See 
Primary and Conditioned Inadequacies. ) 

The most generally accepted function of ascorbic acid is the maintenance of 
collagen formation in the intracellular substances of mesenchymal tissues (that 
is, connective tissue and the osteoid tissue of bone and dentine). 

The cause of the hemorrhagic manifestations of vitamin C deficiency is still 
unknown. 

The marked tendency toward infection of the gingivae, skin, and traumatized 
areas in seorbutie persons is attributed to the derangements of cellular enzyme 
activity eaused by depletion of the vitamin reserves. Vitamin C is also a factor 
which influences the formation of hemoglobin and the maturation of the eryth- 
rocytes. A eonstant rise in cellular respiratory exchange has been shown to 
be a fundamental and characteristic disturbance resulting from ascorbic acid 
deficiency. 

It is believed that ascorbie acid is associated with the formation of the 
adrenocortical hormones which play such a vital role in the recovery from shock, 
injury, and aeute infections. 

Confirmative laboratory diagnosis may be used to detect ascorbie acid 
deficieney. These methods of determination are based on the secretory response 
to test doses of the vitamin. In the saturated individual at least 50 per cent 
of the test dose is exereted in the urine within twenty-four hours. In the 
unsaturated individual given a similar test dose, renal excretion in quantity 
does not commence until the tissue needs are satisfied and the blood level rises to 
renal threshold value™ (estimated between 1.1 and 1.8 mg. per 100 ¢.c. plasma**). 


Requirements.—The recommended daily requirement for a normal man is 
75 mg.; for a normal woman, it is 70 mg. and 150 mg. during lactation.*’ The 
suggested dose of ascorbic acid in subelinieal seurvy as manifested by gingivitis, 
repeated hemorrhagic manifestations, or joint symptoms is 300 to 500 mg. daily 
in divided doses, which should be continued over a period of months.** Higher 
doses up to 1 and 2 grams may be given if the demands are urgent without 
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undue loss in the urine.*® Histamine achlorhydria contraindicates the oral use 
of ascorbic acid. It has been shown that 65 per cent of an oral dose of ascorbic 
acid is destroyed in a three-hour period in gastric juice at a pH of 7.95.* 


Thiamine*’ °‘—Thiamine is closely associated with carbohydrate metab- 
olism. It functions to assist the body in using pyruvic acid in normal respir- 
atory processes. The abnormal accumulation of pyruvate in thiamine deficient 
individuals is reflected by an over-all metabolic disarrangement resulting in the 
impairment of many tissues of the body.*t However, other metabolic disorders, 
such as diabetes mellitus, thyrotoxicosis, heavy metal poisoning, and deficiencies 
of other vitamins (niacin, riboflavin, pantothenic acid, and biotin) may disturb 
tissue respiration and produce an end effect very similar to thiamine deficiency. 

Certain tissues, such as skeletal muscle, myocardium, and nervous tissues, 
are selectively affected to a greater degree. Muscle tissues are impaired because 
of their high energy exchange rate. The nervous tissues suffer severely because 
of their dependence on a carbohydrate menstruum prepared chiefly by other 
body tissues. 

Vitamin B deficiency in adults usually is characterized by an insidious 
onset, with variable and ill defined symptoms. In the early stages of depletion, 
loss of appetitie and fatigue, which may progress to nausea and vomiting, are 
two of the most common gastrointestinal symptoms. Early neurological signs 
arise from disturbances of higher nervous centers manifested in irritability, 
forgetfulness, difficulty in orderly thinking, uneasiness, and vague fears. Burn- 
ing and numbness in the lower extremities and cramps in the calf muscles may 
indicate a developing peripheral neuritis. The muscles of the legs are easily 
fatigued. A less frequent manifestation of thiamine deficiency is acute cardiac 
beriberi. The syndrome is characterized by the paroxysmal onset of precordial 
pain, dyspnea, edema, increased venous pressure, tachycardia, cardiac murmurs, 
and a weak, thready pulse. 

A history of deficient thiamine intake or detection of conditioning factors 
which may predispose to thiamine deficiency is of help in determining a diag- 
nosis. Other confirmative aids involve the determination of thiamine excretion 
following test loads of thiamine and the demonstration of abnormal values for 
pyruvie and lactic acids in the blood after a metabolic test load of dextrose. 

A safe allowance of thiamine is about 0.5 mg. per 1,000 calories*’ or 1.8 mg. 
per day*® for the average healthy man and 1.0 to 1.5 mg. per day for the average 
healthy woman, depending on the amount of activity. In severe thiamine 
deficiency 50 to 100 mg. per day may be given to insure an adequate supply 
to areas of reduced vascularity or areas bounded by meningeal barriers.*’ 


Riboflavin.—Riboflavin has a number of important functions in the human 
body and is probably present in combined form in all tissue cells. It is a con- 
stituent of many of the enzyme systems associated with the intermediate metab- 
olism of food, especially carbohydrates. These enzymes function in oxidation— 
reduction reactions in the body cells. 

In the riboflavin-deficient individual, there may be conjunctivitis, dermatitis, 
changes in the cornea, and lesions of the lips and oral cavity. Recent evidence 
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licates that riboflavin deficiency can cause a delay in the evolution of granula- 
n tissue and epithelialization in healing wounds and produce a scar with 
creased collagen.” 

The diagnosis of ariboflavinosis is not always easy, since there are no 
thognomonie signs of this dietary disorder. Positive diagnosis should be made 
th eaution unless several of the characteristic lesions are present at the same 
1e, 

“The eriteria which may be useful in arriving at a diagnosis of riboflavin 
ficiency may be summarized as follows: (1) An inadequate diet for a long 
riod of time or the presence of some pathologic state which may be a pre- 
sposing or conditioning factor; (2) visual disturbances and soreness of the 
s and tongue; (3) characteristic physical signs such as angular stomatitis or 
eilosis, a magenta tongue, nasolabial seborrhea, and changes in the corneal and 
njunctival blood vessels; (4) marked reduction in the urinary excretion of 
boflavin; and (5) a prompt response to therapy with the pure vitamin.’’** 

The daily requirements for riboflavin have been proposed at 1.5 mg. for 
omen and 1.8 mg. for men.®® In eases of ariboflavinosis the vitamin should be 
Iministered orally in doses of 5 mg. three times a day. .If the patient fails to 

espond to oral administration, 5 mg. per day intramuscularly should be given.** 


Niacinamid*’: *': °**.—Niacinamide in the human body functions as a com- 
ponent part of two coenzymes concerned with the oxidation—reduction reactions 
involved in glycolysis and cell respiration. 

A specific clinical syndrome, pellagra, is caused by a deficiency of niacin 
in the diet. 

Prominent among the prodromal symptoms of niacin deficiency are insomnia, 
anorexia, weight loss, and weakness. The tongue, especially the tip and lateral 
margins, may be sore, reddened, and swollen. The papillae tend to become 
congested and hypertrophic. 

Uleerations covered with a thick gray membrane containing Vincent’s 
organisms and eellular debris may appear along the tip and sides. The buccal 
mucous membranes, the gingivae, the palate, and the mucocutaneous surface of 
the lips may also be affected. 

Other symptoms include indigestion, diarrhea, abdominal pain, burning sen- 
sations in various parts of the body, vertigo, headache, numbness, nervousness, 
distractibility, apprehension, mental confusion, and forgetfulness. 

Certain dermal lesions are typical of pellagra. The more prevalent lesions 
are manifested in a thickened, inelastic, fissured skin which tends to become 
deeply pigmented over the joints. This syndrome represents the response of the 
pellagrin skin to chronic trauma and exposure to sunlight. The erythematous 
dermatitis with bullae formation, rough sealing, and ulceration is usually seen 
in the aeute deficiency. 

Pellagra is particularly prevalent in the indigent and those with erroneous 
dietary habits and dietary idiosyncrasies, persons with organic diseases, and 
persons with chronic alcoholism. Pellagra may occur in the debutante, as well 
as in the indigent and alcoholic. 
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The recommended daily requirement for niacin is 18 mg. for men and 15 
mg. for women. For the treatment of pellagra, 500 mg. of niacinamide i 


suggested. 


Pyridoxine*’.—The role of pyridoxine in human nutrition is somewhat 
uncertain and at present there does not exist a clinical syndrome which is gen 
erally recognized as pyridoxine deficiency. Weakness, nervousness, insomnia 
irritability, abdominal pain, and difficulty in walking are symptoms attributed 
to an inadequate intake of pyridoxine, but this clinical state is not clearly differ- 
entiated from symptoms of deficiency of the other members of the B complex. 

Recent studies indicate that pyridoxine is an important factor in the produc- 
tion of antibodies and aids protein metabolism. A deficiency of pyridoxine has 
been shown to produce a disturbance in collagen production.’ 


Pantothenic Acid*’.—The mode of action of pantothenic acid in the human 
being is still a matter of speculation. It probably serves as a coenzyme which 
participates in biologic acetylations, detoxifications of drugs and other com- 
pounds, as well as the biosynthesis of acetylcholine and other metabolic inter- 


mediates. 

When used in conjunction with the B complex in parenteral nutrition, a 
58 mg. daily dose of calcium pantothenate is recommended. 

The lesser vitamins, biotin, inositol, and vitamin E have not been shown to 
have a definite clinical significance in preoperative or postoperative human 
therapy. 


Vitamin K** * Vitamin K, or menadione, holds a unique position in 
the field of vitamin therapy in that it is the one vitamin possessing a specific 
indication all its own. Vitamin K is essential for the maintenance of prothrom- 
bin in the blood plasma. The prothrombin, a part of the plasma protein complex, 
is produced in the liver. Thus, if the liver is severely damaged or removed, 
the prothrombin concentration in the blood decreases. <A deficiency of vitamin 
K causes the prothrombin level to fall, even though the liver is intact. 

Deficiency may occur because of primary dietary inadequacy. However, 
this does not usually result in hemorrhagic disease unless the biosynthesis of 
vitamin K, is interrupted by destruction of the bacterial flora in the intestine. 
This destruction occurs when antibiotics such as Aureomycin and Terramycin 
and the insoluble sulfonamides are administered for any reason. 

A second factor in the development of a vitamin K deficiency is faulty 
absorption of the vitamin from the intestine, which is usually due to the absence 
of bile salts. 

Hypoprothrombinemia, as encountered clinically, is usually the result of 
liver damage or vitamin K deficiency, or both. In rare instances there appears 
to be a congenital prothrombin deficiency which does not respond to vitamin K 
therapy. Jaundiced patients usually have a low prothrombin level, and operation 
should be deferred until the prothrombin is raised to at least 60 to 70 per cent 
of normal. A normal prothrombin time on the day of operation does not insure 
freedom from postoperative bleeding. 
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It is advisable to give 2 to 5 mg. of one of the synthetic preparations daily 
1x two to five days prior to the operation. If a water-soluble preparation is 
‘t used, it is advisable to give 2 to 4 Gm. of bile salts with the vitamin to 
sure absorption from the bowel. Postoperatively, 1 to 2 mg. of water-soluble 
reparation should be given parenterally each day until oral administration 
.n be resumed or the danger of vitamin K deficiency is past. If the prothrombin 
vel is more than 50 per cent of normal, the prophylactic treatment just outlined 
usually satisfactory. When the prothrombin level is below 50 per cent of 
ormal, bleeding may occur at any time. In these persons, daily parenteral 
dministration of 2 to 5 mg. of the vitamin is advisable. If active bleeding is 
resent, 2 to 5 mg. of the vitamin should be given intravenously each day. 


Vitamin D** “Vitamin D differs from all other vitamins, so far as 
‘cnown, in that it exists outside the body in certain food substances and can be 
ormed in the body through the action of short ultraviolet radiations. 

This vitamin improves the absorption of calcium and phosphorus from the 
ilimentary traet and favors their retention within the body. Calcium is stored 
principally in the skeleton, phosphorus in both bones and soft tissues. 

The requirement for vitamin D is highest during infancy (300 to 1,200 units 
daily) and diminishes as the rate of growth declines. During pregnancy and 
lactation the requirement is increased (1,000 to 2,000 units daily). 

The disease caused by vitamin D deficiency is known as rickets in the child 
and osteomalacia in the adult. There is a failure of calcium phosphate to deposit 
in the growing cartilage and bone. One of the earliest clinical symptoms of 
rickets is eraniotabes, or softening of the skull. The primary dentition may be 
delayed. The permanent teeth are severely affected due to enamel deficiency. 
The costochondral junctions are enlarged and often the bony thoracie cage is 
pulled out of shape. Postural deformities of the spine occur. The ends of the 
long bones are enlarged. This is most easily recognized around the wrists and 
ankles. Progressive muscular relaxation also occurs. 

Characteristic x-ray changes are produced at the cartilage-shaft junctions 
and in the shafts. 

The average daily requirements are 6 I.U. for normal men and women. The 
supplementary dosage is between 400 and 1,000 I.U. daily. Intoxication from 
vitamin D has been fatal; however, the dangerous calcification of the renal 
parenchyma occurs only when the doses are excessive (300,000 to 500,000 daily). 


Vitamin A’: ** **}°*__The most characteristic changes associated with a 
deficiency in vitamin A involve the epithelial structures of the body and include 
atrophy and reparative proliferation of basal cells, together with growth and 
differentiation of the new products into a stratified keratinizing epithelium. 
There is metaplasia of the epithelia of the conjunctiva, the respiratory tract, the 
urinary tract, the lacrimal glands, the mucous glands of the respiratory tract, 
and the sweat and sebaceous glands. 

The growth of bone is retarded in young individuals. Night blindness, 
xerophthalmia, and dermatosis are also characteristic lesions of the deficiency 
in man. 





808 D. GORDON WALKER 


In general, the same factors that affect the absorption of fats also affect 
the absorption of vitamin A and vitamin A—active carotenoids, as well as 
vitamins D and K. 

The recommended daily requirement for average healthy individuals, men 
and women, is 5,000 I.U. All forms of vitamin A deficiency usually show 
response to 25,000 I.U. daily. A single human case of possible hypervitaminosis 
A has been reported. The margin of safety is large. 

Therapy.—The oral surgery patient offers a challenging nutritional prob- 
lem, since the patient’s intake of regular food is usually impaired by the surgical 
procedure for a variable length of time. Frequently he is unable to eat because 
of the pain and trismus often associated with a traumatizing intraoral operation, 
such as the removal of an impacted mandibular third molar. 

Situations such as these make it all the more essential to make a preopera- 
tive evaluation of the patient’s nutritional status and, if a deficiency is found, 
replacement therapy should be instituted immediately. 

It is highly recommended that ‘‘the preparation of a patient for an intraoral 
operation, regardless of its magnitude, should include a high protein diet and 
100 mg. daily dose of ascorbic acid for five days before the day of operation.’” 

Regardless of mouthwashes and repeated swabbing, sordes usually develops 
after intraoral operations because the patient cannot brush his teeth. This situa- 
tion frequently leads to traumatic hemorrhagic gingivitis of varying severity. If 
adequate amounts of vitamin C are given pre- and postoperatively, this un- 
comfortable situation will be held to a minor problem. Vitamins, like other 
foodstuffs, are best taken by mouth and, if the patient is able to take food by 
mouth postoperatively, his diet should be supplemented twice daily by a 
formula similar to the following: vitamin A, 25,000 units; vitamin D, 1,000 
units; thiamine, 5 mg.; riboflavin, 5 mg.; niacinamide, 150 mg.; ascorbie acid, 
250 mg.; calcium pantothenate, 50 mg.; and pyridoxine HCl, 50 mg. 

Conditioning factors usually indicate a need for an increased vitamin 
intake, especially following surgery, when the patient’s need for vitamins is 
increased about fivefold. 

A relatively palatable and convenient inexpensive high protein liquid diet 
is as follows: 1 quart milk (whole or skimmed) ; 135 Gm. dried skim milk 
powder; 70 Gm. Casex; 15 Gm. cocoa; 45 Gm. sugar. This provides about 100 
(im. protein and 100 Gm. carbohydrate.** 

For tube feeding, the following formula is suggested: Amigen, 300 Gm.; 
Nutramigen, 150 Gm.; water, 3 liters. This provides 255 Gm. protein and 1.565 
ealories.** By adding 200 Gm. dextrose, the caloric value can be raised to 2,365. 

When nourishment cannot be taken by mouth or when any of the other 
conditions are present which would indicate parenteral feeding, then amino acids 
in the form of protein hydrolysate or mixtures of the ten essential amino acids 
plus glycine may be used.*® 

In general, the clinical indications for the use of amino acids are: (1) 
inability to ingest any food, due to anatomic blockage or vomiting following the 
ingestion of food; (2) inability to digest or absorb food protein, even though 
the patient can ingest it; (3) where resting of the gastrointestinal tract is 
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juired; (4) the inability to ingest and assimilate sufficient protein because 
anorexia or limitation in digestive and absorptive load of the intestines.*’ 

Of the hydrolyzed casein digests available on the market today, Amigen 
\lead Johnson and Company), an enzymatic digest of casein and porcine pan- 
eas, appears to have the most widely accepted use. It may be used for oral 

parenteral feeding. 

In providing protein parenterally, it is important to furnish sufficient 
lories so that infused amino acids will not be consumed for energy purposes 
id thus be lost for the synthesis of tissue protein. For this reason Amigen is 
ackaged as: (1) Amigen 5 per cent, in 5 per cent dextrose solution; (2) 
\migen 5 per cent, in 10 per cent dextrose solution; (3) Amigen 314 per cent, 
extrose 314 per cent, in 1/3 lactate—Ringer’s solution; (4) Amigen 5 per cent, 
lextrose 5 per cent, and aleohol 5 per cent. These preparations represent a 

sreat advance in therapy; however, they should be used only when definitely 
ndieated and for as short a period as possible. A normal sized adult usually 

n tolerate the infusion of 1 liter of fluid in two or three hours without cireu- 
latory impairment. When administered at this rate, the hydrolyzed protein 
rarely produces nausea, a symptom frequently seen when faster rates are used. 

Contraindications to the intravenous use of hydrolyzed protein are un- 
toward symptoms, such as urticaria, rash, or severe vasomotor changes. The 
general contraindications are azotemia, heart disease, and postsurgical anuria. 
Only erystal-clear solutions should be used. 

Vitamins, like other foodstuffs, are best taken by mouth. However, paren- 
teral administration is justified when:** (1) the patient is unable to take food 
by mouth; (2) there is defective intestinal absorption; (3) rapid utilization is 
desired in acute vitamin deficiency; (4) large doses are required where disorder 
is present that oral preparation would aggravate; (5) the patient is unable or 
unwilling to ingest specific vitamin preparations that are indicated. A valuable 
addition to infusions of plasma, glucose, or protein is a soluble preparation of 
the principal B complex factors with ascorbic acid. A formula similar to the 
following is suggested: Thiamine H Cl, 100 mg.; pyridoxine H Cl, 10 mg.; 
riboflavin, 10 mg.; ecaleium pantothenate, 50 mg.; niacinamide, 200 to 500 mg.; 
ascorbic acid, 200 mg. to 1 Gm. 

Parenteral doses of vitamin A do not seem to be effective in raising the 
body’s levels and it is doubtful that parenteral injections of vitamin D are 
required to maintain the nutrition of a patient who is unable to take it orally. 

In surgery, proper preoperative and postoperative diet is often second in 
importance only to the surgeon’s skill. 

Where surgery is elective, it should be delayed until the patient’s nutritional 
status is as sound as it ean be made. 

The withholding of food preoperatively is too frequently overstressed. The 
average well-nourished patient can readily go without solid or semisolid food 
for twenty-four to forty-eight hours; however, this is not the case in the very 
young, in those with diabetes, and in the elderly patients. Hypoglycemia or 
acidosis, or both, may be the undesirable outcome of such starvation, These 
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patients should be given liquid nourishment five to six hours before the opera. 
tion. This may be accomplished by parenteral feedings to insure an empty 
stomach. 

The best possible diet under the prevailing conditions is essential; that is, 
a full, nutritious, high-protein diet administered in sufficient amounts to meet 
the energy requirements of the patient. 

It is not enough for the surgeon to prescribe a ‘‘high-protein, high caloric, 
high vitamin diet.’’ Such an order may be a total failure for several reasons: 
(1) the diet presented to the patient is not as specified; (2) the diet presented 
may not be eaten, in whole or in part, because of anorexia, lack of palatability, 
or lack of nurses to encourage eating; (3) the food eaten may be wholly or 
partially lost due to diarrhea or vomiting. The surgeon should know enough 
of the details of the fundamental principles of nutrition to apply them and see 
that they are properly carried out. 

‘‘There is a real difference as measured in terms of growth, development, 
and general health record between optimum and just adequate nutrition and 
every practical effort should be made to apply this knowledge in the interests of 
human welfare.’’** 
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MANDIBULAR PROTRUSION IN EDENTULOUS PATIENTS 
‘EBoRG GorrTLieB, D.D.S., AND Otto GoTTLieB, M.D., CopPENHAGEN, DENMARK 


SCANDINAVIA mandibular protrusion has been treated surgically for 
more than twenty-five years. The ordinary procedure is sectioning of the 
ending ramus on each side, a method which has stood its test in hundreds 
cases.” * 1° In this department, Foged,*® as early as 1938, established its 

uperiority to other methods. 

Excellent results are obtained when, after shifting of the lower fragment 
of the mandible, a three-point contact is attained between the upper and lower 
teeth. Patients with unilateral hyperplasia of the mandible, however, should be 
treated by resection of the condyle.* ® 

If such contact is not obtainable because of a marked open-bite preopera- 
tively or if a study of the plaster models and profile radiographs indicates that 
sectioning of the ascending ramus will result in an open-bite, bilateral ostectomy 
of the horizontal ramus should be contemplated.”® 

Ostectomy also has been recommended for edentulous patients in whom the 
postoperative fixation is effected by means of some osteosynthesis procedure, 
such as Sherman bone plates,’! transosseous wiring,’ transosseous plus cireum- 
ferential wiring,’ and Kirschner wire as first advocated by the Danish surgeon, 
Ipsen.*» ?* These authors often omit intermaxillary or extraoral fixation and 
emphasize that this is an advantage. 

A comparison of these authors’ methods and the fixation methods formerly 
in use’! '* following sectioning of the ascending ramus in edentulous patients is, 
if anything, in favor of ostectomy. Dentures and bite blocks of Gunning type, 
with and without Kingsley bars, and headeaps, with or without chin straps, also 
have been used in our department.” * *° In these procedures, the bite blocks act 
merely by maintaining the height of the bite, while the fixation proper is purely 
extraoral and therefore not particularly stable. Although extraoral fixation 
appliances may be used, they are extremely uncomfortable for the patient, who 
has to wear them for months, and, besides, they attract considerable attention. 

Recently, new methods have been introduced in the treatment of fractures 
of edentulous mandibles. Circumferential wiring, for instance, is daily practice 
in any department of oral surgery, and this affords a fixation to the mandible 
that is as rigid as a banded arch wire splint on the lower teeth. The literature 
contains only a few eases in which this method has been used for fixation after 


From the Bispebjerg Hospital, Copenhagen, Surgical Department A. (Chief: Professor 
Jens Foged, M.D.) 
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sectioning of the ascending rami.® ** True, Kazanjian* used a circumferential 
wire passed around the symphysis, but that was in cases with teeth in the 
mandible and it was used because ‘‘it released the strain on the lower incisors. ’’ 

In the maxilla it has been somewhat difficult to obtain a really rigid fixa- 
tion between the edentulous bone and a bite block. Peralveolar wiring is sel- 
dom stable for more than about four weeks. This may be sufficient in the treat- 
ment of fracture, but following sectioning of the ascending ramus, the fixation 
has to keep for three or four months, which peralveolar wiring cannot do. The 
Thoma method of nasomandibular fixation, which originally was used in man- 
dibular fractures'* and later recommended in the treatment of mandibular pro- 
trusion in patients with edentulous maxillae,'® has not been used by us. The lit- 
erature also does not appear to contain any case of mandibular protrusion with 
edentulous maxilla treated by this fixation procedure, which would appear to 
be excellent in suitable cases. 

For the past few years we have been using a new method for intermaxillary 
fixation which is useful in cases of an edentulous maxilla. This method, which 
originates from East Grinstead in England,‘ consists simply of serewing the 
bite block into the edentulous alveolar process. 


Method of Fixing a Bite Block in the Edentulous Maxilla.—Plaster models 
are mounted on a dental articulator. The upper model is moved to its new re- 
lation to the mandible. A bite block is made for the maxilla and, in ease 
the mandible is edentulous, also for this jaw. The bite block for the maxilla 
is furnished with three screw holes, one in each molar region and one just 
lateral to the midline in the front. The fixation of the bite block to the maxilla 
may be performed before, or simultaneously with, the osteotomy. The inter- 
vention may be carried out under general endotracheal anesthesia or under 
regional Xylocaine anesthesia. 

The bite block is inserted into the maxilla and held by an assistant. By 
means of Stille’s drill No. 3, introduced through the holes in the bite block, 
burr holes are made in the alveolar process. Then 114 inch screws of steel or 
Vitallium are screwed through the bite block into the alveolar process. By 
this means, the bite block remains in situ for months, affording a fixation that 
is almost as good as natural teeth. Penicillin or some other antibiotie should 
be administered during the first postoperative week. 

At the end of about two weeks, the patients can resume their work (not 
physical work) without attracting too much attention, and they can talk and 
drink without insurmountable difficulties. 

The risk of sinusitis probably is not great, when penicillin is administered. 
It did not occur in our patients but, of course, one must be on the lookout. 

We have used this method in several cases of mandibular fracture with 
edentulous maxilla. One of the patients was psychotic and would have torn 
off any extraoral appliance. The procedure also was used in a case in which 
bone grafting of the mandible was performed in a completely edentulous pa- 
tient. In this case, the bite block remained in situ for four months. 
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Since this procedure has not been described previously as a means of fixa- 
n following sectioning of the ascending ramus of the mandible and since, 
‘ording to the literature, experience with fixation by circumferential wiring 

the same procedure is scanty, we feel justified in reporting the following 
ree eases of mandibular protrusion. 

In two of the patients the mandible was edentulous and in one patient 
th jaws were edentulous. Since all the patients presented pure protrusion 
thout a tendeney to open-bite, we decided on sectioning of the ascending 
nus of the mandible, which, as we already have mentioned, is our standard 


ocedure. 
Case Reports 
Case 1—The patient, a 26-year-old woman, was operated on on Aug, 25, 1949. There 
s no family history of mandibular protrusion. From the age of 14 or 15, the patient 
been troubled by inereasing mandibular protrusion, which had been noted by us four 


ve. 4. Fig. 2. 


1.—Case 1. Occlusion prior to extraction of the lower teeth (1945). 
Occlusion after extraction of the lower teeth. 


Fig. 

Fig. 2.—Case 1. 
years prior to the operation, when the patient had been admitted for another disease 
(Fig. 1). At that time the patient did not want an operation. In the meantime, the 
lower teeth had been extracted, and the patient now applied to the department for surgical 
treatment of the mandibular protrusion, as she could not get satisfactory dentures made 
Fig. 2). The following teeth were standing: 

6 4321 | 12. 

After a study of the plaster models, an acrylic cap-splint was made for the maxilla 
a bite block was made for the mandible, both furnished with hooks for intermaxillary 
fixation. The acrylic splint was cemented on the upper teeth and the bite block was fixed 
to the mandible by four circumferential wires. On the following day, sectioning of the 
ascending ramus on each side was performed under local anesthesia. The lower fragment 
of the mandible was shifted about 1 cm, back and fixed in this position by intermaxillary 


and 
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Fig. 3.—Case 1. Roentgenogram showing osteotomy of the 
position over the bite block after shifting back the anterior fragment of the mandible. 
mandible is fixed to the maxilla by means of rubber bands. 





Fig. 4. 


Fig. 4.—Case 2, before treatment. 
Fig. 5.—Case 2, after treatment. 
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el wires (Fig. 3). On Oct, 1, 1949, the steel wires were exchanged for intermaxillary 
ber bands. On Dee. 13, 1949, the intermaxillary fixation was removed. On Dec. 20, 
9, as the occlusion remained satisfactory, the circumferential wires were removed. The 
ous membrane was completely intact. Dentures then were made for the upper and 


ver jaws. 
One year after the operation the occlusion was good, the patient was extremely 
sfied with her appearance, and had been married a few months previously. 


Case 2.—This patient was a 21-year-old man who had undergone an operation on Oct. 
1949. 

A cousin of his had mandibular protrusion, but otherwise the family history was 
cative. From the age of 10, the patient had noted mandibular protrusion which had 
reased, particularly during the past few years. At the age of 17 the lower teeth had 
en extracted because of caries, and since then he had been using a full lower denture 
ich articulated poorly with the upper teeth, and the masticatory function was not 

satisfactory. The patient wanted treatment primarily for cosmetic reasons, but he wanted 
so to improve the functional efficiency of the jaws. The teeth standing were: 
8 5 321 | 1235. 

The mandibular protrusion was marked and unbecoming (Fig. 4). After a study 
f the plaster models and radiographs, we decided that we could use the patient’s lower 
denture as a bite block for the mandible. The lower denture was furnished with hooks 
for intermaxillary fixation and was fixed to the mandible by four circumferential wires. 
A banded arch wire splint was cemented to the upper teeth. Sectioning of the ascending 
ramus on each side was performed under local anesthesia. The lower fragment of the 
mandible was shifted more than 1 cm. back, but it was difficult to obtain the planned 
position, so intermaxillary rubber bands had to be used for five days, After that, the 
position was satisfactory and the mandible was fixed by intermaxillary steel wires for 
four weeks, After their removal, intermaxillary rubber bands were worn for eight weeks 
and removed on Jan. 17, 1950. 

On Jan. 30, 1950, the occlusion was satisfactory and the appliances were removed. 
At that time the mucosa of the alveolar process of the mandible was rather irritated, but 
returned to normal in the course of a few days. A new lower denture was then made 





Fig. 5). 

Two years after the operation the patient was not satisfied with the masticatory 
function, finding that the denture, which had been made with acrylic teeth, had become 
so worn that the height of the bite was too low. A new denture with a normal height 
of the bite gave satisfactory masticatory function. As far as appearance was concerned, 
the patient was extremely satisfied with the results of the operation. 


Case 3.—The patient, a 30-year-old woman, had been operated on on Jan. 16, 1952. 
Her mother had marked mandibular protrusion, her mother’s siblings and their children, 
as well as the patient’s brother, had varying degrees of mandibular protrusion. The pa- 
tient had had mandibular protrusion as long as she could remember and had been teased 
about it as a child. In addition, she was bothered somewhat by lisping. 

At the age of 13 all the teeth had been extracted because of caries, and she had been 
wearing dentures ever since. The masticatory function was good. The patient wanted 
the operation mainly for cosmetic reasons and she still wanted it after having been told 
about the discomforts of the postoperative fixation appliances. Examination revealed a 
marked and unbecoming mandibular protrusion (Fig. 6, A and B). Without the dentures, 
the alveolar process of the mandible protruded about 1.5 em. in front of the alveolar 
process of the maxilla, when the mandible was in the resting position. 

Acrylie bite blocks were made for both jaws with the same height of bite as the 
patient’s dentures. Then the operation was performed under endotracheal anesthesia. The 
maxillary bite blocks were held in place with three Vitallium screws driven into the 
alveolar process. Those of the mandible were held with three circumferential steel wires. 
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Then the sectioning of the ascending ramus on each side was performed, the lower frag 
ment of the mandible being shifted 1 cm. back and fixed in this position by steel wire 
tied around hooks in the maxillary and mandibular blocks (Fig. 7, 4 and B). There wa 
postoperative edema, particularly of the right face, as well as a right-sided facial pals) 
which subsided in the course of a few weeks. 


A. 


B. B. 
Fig. 6. Fig. 7. 


Fig. 6.—Case 3. A, Before treatment; B, occlusion. 

Fig. 7.—A and B, Roentgenograms of the left and right rami twelve weeks after oste- 
otomy. Note circumferential wires in the lower jaw and screws in the upper jaw. The jaws 
are wired together. 


Two days after the operation the patient was out of bed, ten days afterward she 
was discharged, and fourteen days after the operation she was working, She was given a 
chin strap to wear at night. 

The patient was followed up closely. There were no particular complaints, and no 
bone infection or maxillary sinusitis. X-ray control of the osteotomy sites showed good 
position, and beginning healing was observed at the end of two and one-half months. The 
appliances were removed about three months after the operation. At this time the screws 
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B. 


Fig. 8.—A, After treatment; B, occlusion. 
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in the maxilla were still firm on both sides, while the screw in the midline had loosened 
slightly. In the mendible there was some tenderness and swelling at the site of the cir 
cumferential wire in the midline, the ones in the molar regions having given no reaction. 
The mucosa which had been covered with the bite blocks was completely normal, firm, an: 
pink, without edema or ulcerations. New dentures were made. 


A. 


B. 


Fig. 9.—A and B, Roentgenograms of the left and right rami one and one-half years after 
osteotomy with union in good position. 


One and one-half years after the operation the patient was very satisfied with the 
cosmetic and functional results. The dentures were fitting well and the occlusion was nor- 
mal (Fig. 8, 4 and.B). There was no limitation of the movements of the temporomandibular 
joint and no facial paralysis. Roentgenograms showed firm union in good position on both 
sides (Fig. 9, A and B). 


Summary 


Sectioning of the ascending ramus on each side is our standard surgical 
method in simple forms of mandibular protrusion. 

This method requires immobilization of the lower fragment of the mandi- 
ble for about three months, which may be difficult to attain in edentulous 
patients. 
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We have described a method of fixing bite blocks (designed and made be- 
e the operation) to the alveolar process of the maxilla with screws and to 
mandible with circumferential wires. 

In the present series the method proved satisfactory, giving rise to less 
comfort than when previous methods were used. 
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BENIGN OSTEOGENIC TUMORS OF THE ORAL CAVITY 


IrvING SALMAN, D.D.S., F.A.C.D.,* ANp IRWIN LANGEL, D.D.S.,** 
New York, N. Y. 


N THE last issue the benign odontogenic tumors were described, and in this 
| article we continue the discussion of benign tumors by describing the be- 
nign osteogenic tumors of the oral cavity. These tumors are mesiodermal in 
origin. As a class, they are seen fairly frequently. They grow slowly and 
are painless. They may grow to considerable size, either peripherally or by 
expansion of the bone. 





_ Fig. 1.—Photograph of model of maxilla showing osteogenesis of upper right posterior 
region and the extent of bone to be removed buccally and palatally, if restoration is necessary. 
(From Hayes: Clinical Diagnosis of Diseases of the Mouth, Dental Items of Interest Publish- 


ing Company.) 

Enlargement or expansion of the bone of the tuberosities is rather com- 
mon. They may be either congenital or acquired. Congenital abnormalities, 
such as abnormally large ridges, will be prominent and undercut after teeth 
are removed. This condition will interfere with proper restoration unless 
surgically corrected. Acquired abnormality of the tuberosities may be due 
to hyperostosis or osteogenesis (Fig. 1). Enlargement of the maxillae can be 


*Associate professor of oral surgery, New York University College of Dentistry; director 
and attending oral surgeon, Beth Israel Hospital; oral surgeon, Montefiore Hospital. 

** Assistant clinical professor of oral surgery, New York University College of Dentistry; 
oral surgeon, Rockaway Beach Hospital. 
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due to fibro-osteoma (osteitis fibrosa), as seen in Fig. 2. When this expansion 
bone causes disfigurement or interferes with a restoration, the surgery is 
fned to reducing the overextension to correct the deformity and permit 
successful restoration. 





B. 


Fig. 2.—A, Enlargement of maxillae due to fibro-osteoma (localized osteitis fibrosa) 
(from Winter: Operative Oral Surgery, ed. 3, The C. V. Mosby Company, Publisher); B 


roentgenogram showing bone changes in fibro-osteoma. 


Marked overdevelopment of the maxillae and mandible can occur in 
Paget’s disease. It is important that a careful history and diagnosis are ob- 
tained by resorting to various laboratory methods, including biopsy, before 
any surgical procedure is planned (Fig. 3). 
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Torus Palatinus 


This lesion is a frequent occurrence in the midline of the palate. It varies 
in size and shape. It may be a smooth or, as often seen, a lobulated growth. 
It is very hard and is covered by mucous membrane which, as a rule, is norma] 
in appearance. When the torus is very large, the overlying mucous membrane 
is thinned and reddened by underlying blood vessels and may be injured and 
seratched readily by hard foods (Fig. 4). The torus is considered by some 





Fig. 3.—Photograph of models showing overdevelopment of maxillae due to Paget's disease. 
From Salmann: Dental Cosmos, February, 1930.) 








Fig. 4.—Tori palatinus of hard palate. 


as an osteoma and by others as an exostosis or hyperostosis of the palatal 
processes. It is definitely a benign lesion and, as a rule, surgical interference 
is not indicated unless, by its position and size, it interferes with a proper 
restoration. Its extension posteriorly may prevent the postdamming of a 
denture, or its enlargement downward may interfere with phoneties, if an 





Fig. 


It i 
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empt is made to cover it with a denture. Where surgical interference is 
icated, the torus is cut down to a level where it no longer will be a hin- 
‘ nee to the construction of a restoration. 


A. 








B. 


Fig. 5.—A, Tori mandibularis; B, phatearaee Sgeunetianety following removal of tori mandib- 
ularis. 


Torus mandibularis is not seen as frequently as the torus on the palate. 
It is found on the lingual surface of the mandible at the premolar region. It 
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may be unilateral, but usually it is bilateral. It varies in size, but seldom 
grows to the extent of the torus palatinus. It seldom interferes with function ; 
nor is the individual conscious of its presence when he has his own dentition. 

Removal of these growths is indicated when they interfere with the proper 
construction of lower dentures, either partial or full. 


Case Report 


Tori Mandibularis 

CASE 1.—A 52-year-old man presented at the New York University Dental School 
for dentures, 

Clinical Examination.—Intraoral examination revealed a lobulated hard mass on the 
lingual surfaces of the right and left mandible, extending from the canine area to the 
first molar region. The overlying mucous membrane was normal in color. The lesions 
were asymptomatic, and the patient was not aware of their presence (Fig. 5, 4). 

Clinical Diagnosis.—Tori mandibularis. 

Operative Note.—Under local anesthesia, the mucoperiosteal flap was reflected lin- 
gually to expose these hard masses. Drill holes were made with a surgical burr to under- 
mine the base. These masses then were readily removed with chisel and mallet, and 
lingual surfaces were made smooth and free of any undercuts. Excess soft tissue was 
removed to permit proper coaptation of the lips of the wounds (Fig. 5, B). 

The postoperative course was uneventful. 





Fig. 6.—Radiogram of circumscribed osteoma of mandible confirmed by microscopic report. 


Osteoma 


This tumor is a benign growth, rather infrequent in occurrence in the 
oral cavity. It is seen more often in the lower jaw than in the upper. It is 
made up of hard, compact bone or a hard surface with cancellous bone be- 
neath. In the mandible, it generally occurs on the lingual surface or on the 
inferior border of the mandible (Fig. 6). These tumors can grow extensively, 
and, when they are located on the lingual surface, will interfere and displace 
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Fig. 7A.—Osteoma of the maxillae. 





Fig. 7B.—Lateral plate showing extension of osteoma of the maxillae. 
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the tongue. When found on the inner surface of the ramus, they may occlude 
the throat. They generally have a sessile base. However, they may be pe- 
dunculated. 
Case Report a 
Osteoma of the Maxillae 

Case 2.—A man, aged 48 years, reported at New York University Dental Schoo! for 
dental treatment. 

Clinical Examination.—A large growth on the upper right maxillae was revesled. 
This was a hard mass extending from the upper right canine region anteriorly to past 
the uvula posteriorly and downward almost to the angle of the mandible lingually. It 
extended over the midline of the palate medially and occluded more than one-half the ré 
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Fig. 8.—A, Clinical photograph of osteochondroma; B, growth after removal. 
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Fig. 9.—Radiogram showing radiolucent area with scalloped margins and trabeculations of 
bone giving it a locular appearance. 


pharynx. The color of the overlying mucous membrane was normal and, according to the 
patient, there were no subjective symptoms. Duration of this lesion was for many, many 
years and as far back as the patient could remember (Fig. 74). 

Radiographic Examination.—An elliptical bony mass with apparent normal trabecula- 


tions of bone was found (Fig. 7B). 
This patient refused any treatment, including biopsy. 


Clinical Diagnosis.—Osteoma of the maxillae. 
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Osteochondroma 


Osteochondroma is a rather rare tumor of the oral cavity. It simulates 
steoma, but is made up of cartilage, as well as bone. It is essentially a 
plasm of cartilage with ossifying elements and immature bone. 


Case Report 


Osteochondroma 

Case 3.—In June, 1947, a 55-year-old man was referred for removal of a growth in 

ipper anterior part of the mouth. He gave a history of having had a similar lesion 

ved in this area about thirteen years previously. 

Clinical Examination.—Intraoral examination revealed a firm growth, about the size 

n almond, extending downward from the ridge in the upper anterior region. The 

lying mucous membrane was normal in color. The duration of the present growth 

; six months, and it was painless (Fig. 8). 

Radiographic Examination.—The intraoral view showed rarefaction of bone, upper 

t central and lateral region, which simulated a soap-bubble effect (Fig. 9). 

Clinical Diagnosis.—The clinical impression was confusing, as the clinical picture 
of the growth resembled a fibroma, while the radiographic picture resembled a central 
ant-cell tumor. In view of this, a diagnosis of osteofibroma was made. 

Operative Note.—Under local anesthesia, an incision was made, 0.25 cm. away from 
the growth, circumscribing the entire lesion. The growth and underlying bone were re- 
moved. The wound was packed with gauze. The postoperative course was unoventful. 
After three weeks the wound was healed, and the patient was dismissed. 

Pathologic Diagnosis.—Osteochondroma, with low-grade malignant tendencies. 


Note.—We were able to obtain the slide and previous report of the growth removed 
thirteen years previously, which was osteochondroma with malignant tendencies. 

There was no evidence of any recurrence of the lesion when the patient was seen in 
September, 1952. 


(This is the third of a series of six articles, which will be continued in forthcoming 
issues of the Journal. References for the entire series will appear at the end.of the sixth 


article. ) 














FRACTURE OF THE MAXILLARY ALVEOLUS 
Sipney R. Kuprer, B.S., D.D.S.,* BRookiyn, N. Y. 


HE following case reports present a method whereby injured teeth in- 

cluded in a segment of a maxillary fracture are utilized in the fixation of 
the fracture. This is accomplished despite the fact that these teeth are mobile 
and have relatively little chance of permanent survival. 


Case 1 


History.—On June 3, 1948, a 19-year-old white boy was admitted to the 
Kings County Hospital with multiple fractures of the head and body. The 
patient had been in an automobile accident on the day of admission and was 
sent to the Fracture Service for treatment of a fracture of the inferior ramus 
of the pubis. Five days after admission, he was referred to the Dental Clinic 
for treatment of a fracture of the left anterior maxillary alveolus. 


Examination The patient was cooperative and in no apparent distress. 
On intraoral examination, there was evidence of blood in the saliva, blood 
clots on the upper lip, and extravasation of blood from a socket wound, the 
site of probable avulsion of the maxillary right central incisor during the 
accident. The gingiva surrounding the maxillary left central incisor, lateral 
incisor, canine, and first premolar teeth bled somewhat, and these teeth were 
mobile in their respective sockets. The segment of alveolus in which they 
were lodged was movable in relation to the remainder of the maxilla. 

Radiographic examination revealed a fracture of the anterior left seg- 
ment of the maxilla involving the bone associated with the left central incisor, 
lateral incisor, canine, and first premolar (Fig. 1). 


Treatment.—Five days after the injury, the fragment of the maxilla sepa- 
rated from the remainder of the maxillary bone was placed in position under 
114 per cent Monocaine-epinephrine infraorbital block anesthesia. A hooked 
arch bar was molded to the contour of the arch (visualizing the fracture segment 
in position). The arch bar was ligated to the molar and premolar teeth for sta- 
bility, and then the teeth in the mobile segment of the maxilla were ligated 
to the bar. The left central incisor was too mobile for ligation about its 
cervix. Since extrusion was anticipated, its incisal edge was notched with a 
disk, and a wire brought from the appliance through the incisal notch and 
back to the bar. In this manner, not only the tooth, but the fracture segment, 
was held in a superior direction insuring better stability. Two hundred thou- 
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units of erystalline pencillin G were injected into the left mucobuccal 
fo!.! prophylactically. 

Sourse.—Postoperatively, analgesics and hourly intraoral saline irriga- 
; were ordered for the comfort and oral hygiene of the patient. Mainte- 
ce of good hygiene was stressed. The appliance was irrigated and cleansed 
‘ly with a spray. The patient was comfortable and eating a semi-solid diet. 





Occlusal radiograph taken June 8, 1948, showing fracture of the left anterior segment 
of the maxillary alveolus. 





Fig. 2.—Radiographic examination after reduction showed a satisfactory result. 


Radiographic examination showed the fracture to be reduced satisfac- 
torily and in good position (Fig. 2). 

Six weeks after fixation the segment and teeth began to show signs of 
tightening, and. eight weeks after the accident the teeth and segment were 














832 SIDNEY R. KUPFER 


firm. The bar was removed. The mouth was in a fair state of cleanliness and 
the occlusion was satisfactory (Fig. 3). However, the radiograph still showed 
a radiolucent fracture line in the area of the canine and first premolar teeth 
(Fig. 4). The line was expected to persist long after clinical union had been 
effected, as thorough calcification of the initial fibrous repair of a fracture is 
rather slow, especially in the maxilla where bone is of the cancellous type. 
Nevertheless, the patient was comfortable and masticating his food efficiently, 





Fig. 3.—After removal of arch bar on Aug. 6, 1948, the teeth were firm and in good func- 
tional position. 





Fig. 4.—Occlusal radiograph taken eight weeks after trauma still shows fracture line despite 
the fine clinical result. 


Pulp testing at time of operation had indicated that those teeth in the 
fracture segment were nonvital. There was no change eight weeks later. 

Three and one-half years after the accident, the patient was seen again 
at the Dental Clinic in response to a recall letter. The left maxillary canine 
and first premolar teeth had been removed elsewhere because of “infection,” 
a partial prosthesis being constructed to replace the missing teeth. An occlusal 
radiograph revealed no evidence of the fracture, and the lateral and central 
incisor teeth were in satisfactory condition. The central incisor was vital. 
The lateral incisor, although nonvital, was a functioning tooth and showed no 


discoloration. 
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Comment.—It was unfortunate that two teeth were lost without the cause 
bei ¢ determined by me. Of greater interest was the return of vitality to the 
lly nonvital central incisor, whereas the lateral incisor remained non- 
This may be due to the better position of the central incisor or to its 
‘ apical foramen, insuring better regenerative capacity. Grossman’ re- 
; a ease of displacement of anterior maxillary teeth in a fall sustained by 
year-old girl. In this case the teeth were initially vital, but two of the 
teeth involved became nonvital; one in six months and the other in two 
yevrs. The others retained their vital state. Kaletsky and Furedi* reported a 
ear-old woman whose feur anterior maxillary teeth had been dislodged 
their sockets. They were replanted and gave a nonvital response to the 
tester. Six months later there was some vitality, which approached a 
normal pattern in time. 
The present case demonstrates that no therapy should be instituted, other 
periodie examination and evaluation, without radiographic or clinical 
ence of pulpal degenerative changes involving the nonvital lateral incisor. 
Case 2 
On June 7, 1949, a 22-year-old Negro man was seen at the Kings County 
Hospital Dental Clinie with a palatally displaced segment of the maxillary 
alveolus containing the central and lateral incisor teeth. 





Fig. 5.—Photograph after the accident showing the avulsion of the anterior maxillary alveolar 
segment containing the incisor teeth. Note the absence of gingival or mucosal laceration. 


History.—Eight hours before examination, the patient had been in an 
altereation and had received injuries to the face, as a result of which he could 
not occlude his teeth properly, and he came to the hospital clinic for treatment. 

Examination.—The patient was a well-developed, well-nourished Negro 
man in some apparent pain. Intraoral examination revealed that the segment 
of the anterior maxillary alveolus associated with the central and lateral 
incisor teeth had been avulsed palatally and inferiorly. The segment as a 
whole and each individual tooth were equally mobile, and very tender to touch. 
The gingivae were essentially intact (Fig. 5). 

On radiographic examination, the maxillary central and lateral incisors 
were markedly displaced from their sockets and the segment of alveolus with 
the left central and lateral incisors was fractured and displaced (Fig. 6). 
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Treatment.—Using a double infraorbital block with 114 per cent Mono- 
caine-epinephrine anesthetic, the teeth and bone were placed manually into a 
position conforming with the contour of the arch and tilted labially so that 
they would be out of occlusion. A section of hooked arch bar was adapted to 
the maxillary arch, extending from the first molar to the first molar of the 
opposite side. The bar was anchored with wire ligature (stainless steel i8 
gauge) to the second premolar and first molar of either side. The mobile teeth 


Fig. 6.—Occlusal radiograph taken on June 7, 1949, showing extent of fracture and displace- 
ment. 


Fig. 7.—Arch bar in place and the fracture segment teeth wired to it for reduction and 
fixation. 


then were tied to the arch bar (Fig. 7). A prophylactic injection of 100,000 
units of aqueous penicillin G was given into the mucobuceal fold over each 
lateral incisor. The occlusion was checked and a radiograph showed the teeth 
to be in position (Fig. 8). The patient was given directions for maintenance 
of oral hygiene and ingestion of a soft diet. 

Course.—He returned every other day for two weeks and then at weekly 
intervals for adjustment of the bar and wires and for oral prophylaxis. Five 
weeks after the injury, all tenderness and mobility had disappeared, and the 
bar was removed. After removal of the appliance, the teeth were slightly 
mobile, to the extent of 0.5 mm. displacement. An occlusal radiograph re- 
vealed the teeth in good position (Fig. 9). 











FRACTURE OF MAXILLARY ALVEOLUS 835 


Seven weeks after the injury the mobility had decreased, and two weeks 
the teeth were tested for vitality with a Burton pulp tester. The right 
eft central and lateral incisors gave a nonvital response. 





Fig. 8.—Occlusal radiograph taken after reduction of the fracture, showing good position. 

N the radiolucent area about the apices of the teeth, probably due to blood and fluid pre- 

ting full reseating of the avulsed teeth. The lateral incisor teeth appear to have fracture 
lines through the root, but subsequent radiographs prove this to be artifact. 


A. 





B. 


Fig. 9.—On July 14, 1949, the arch bar was removed. The teeth were in good position (A). 
Radiographically, the appearance was satisfactory except for the apical picture (B). 


ourteen weeks after injury the teeth were tested again but this time with 
a Kriser tester. The right and left canines responded to 15, the right lateral 
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to 40, and the left lateral to 25. The centrals did not respond. By this time, 
all mobility of the affected teeth had disappeared. 

On Nov. 27, 1949, twenty-five weeks after injury, the left lateral incisor 
gave a response at 40, indicating progressive death of the pulp. The remain- 
ing teeth involved gave no response. A radiograph at this time revealed small 
areas of radiolucency above each apex of the anterior teeth involved in the 
injury, indicative of root resorption. The patient was advised strongly to 
attend a clinic where endodontie procedures would be performed. 

Comment.—In this case, the teeth behaved similarly to those of the 16- 
year-old girl reported by Grossman,! which, although initially vital after 
injury, become progressively nonvital. However, in Case 2, there are radio- 
graphic changes associated with the tissues surrounding the apex and the 
apex itself, where resorption of the bone and root is noted. Root canal 
therapy and apicoectomy may abort this process. In any case, the teeth were 
utilized for immobilization and consequent maintenance of the fractured 
maxillary segment as an integral part of the maxilla. Such teeth probably 
will function for a number of years. 

Prompt immobilization utilizing all available teeth in cases of maxillary 
fracture,-as well as concomitant antibiotic therapy, is good conservative pro- 
eedure for uneventful union of the fracture and maintenance of the teeth 
involved. This should be followed up by periodic examination and evaluation 
of the affected teeth with a pulp tester. 
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DIFFUSE OSTEOFIBROMATOSIS; A SYMPTOM COMPLEX 
Report of cases 


RayMOND J. ENGLERT, D.D.S., ANp Irvine 8S. Leutn, D.D.S., 
PITTSBURGH, PA. 


IBROMATOSIS gingivae is a neoplastic condition following the Mendelian 
F ieredity factors and resembling diffuse, multiple fibromas.'| The condition is 
seldom aeeompanied by bony involvement;?* however, in the cases reported both 
conditions were present. For the sake of clarity, the bony involvement is termed 
osteofibrosis. The combination of symptoms may be termed diffuse osteofibroma- 


LOSiS. 


Case Reports 


Case 1.—P. M., an 8-year-old, poorly nourished, white girl, was admitted to The St. 
Francis Hospital, Pittsburgh, Pennsylvania, on Aug. 9, 1953, with a provisional diagnosis of 
hyperplasia of the maxilla and mandible. Since infancy the gingivae had grown out of 
proportion to the facial skeleton. Clinical examination revealed a diffuse overgrowth of tissue, 
which had the appearance of large multiple fibromas. Maxillary deciduous teeth were almost 
entirely embedded in fibrous tissue; mandibular teeth were partially visible (Fig. 1). The 
patient was unable to close her mouth or place her lips together (Fig. 2). The palate was 
exceedingly narrow due to the thickening of the palatal gingivae. 

Radiographic examination revealed the normal number of deciduous and permanent teeth. 
The hyperplastic condition, which was evidenced in the gingivae, extended into the bone, 
separating the deciduous and permanent teeth with thickened alveolar process. There was no 
evidence of a cystic appearance, thus ruling out the possibility of osteitis fibrosa cystica and 
fibrous dysplasia. Generalized radiographic study revealed normal skeletal growth. There 
was no past familial history of a similar condition. 

Hemocytological examination was essentially negative. Heart sounds were of good 
quality; however, there was evidence of a Grade 2 blowing systolic in the beat heard over the 
aortic area, Sinus mechanism was normal and the lungs were clear. 


Operation.— 

First stage: The patient was given 1.8 ¢.c. Avertin with 72 ¢.c. water thirty minutes 
preoperatively. After induction with open drop ether, endotracheal intubation with ether- 
nitrous oxide-oxygen was the anesthetic of choice. An incision was made along the crest of 
the maxillary ridge from cuspid to cuspid, and the flap was reflected to the mucolabial fold. 
The flap was greatly thickened, and the underlying bone overextended the normal boundaries. 
Excess bone was trimmed with a mallet and chisel until the desired labiolingual thickness was 
established. The deciduous teeth were extracted and, after reducing the length of the alveolar 
crest, the permanent teeth were exposed. The remaining bone was contoured to the gingival 
margins of the permanent teeth, as was the gingival flap. It was necessary to reduce the 
kness of the flap in order to establish interproximal contour. The flap was replaced and 
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sutured with interrupted black silk sutures. An incision was then made from cuspid to 
tuberosity on each side and the same surgical procedures were followed. The palatal width 
was increased by reducing the thickness of the palatal tissue. 

The lower ridge was reduced from cuspid to cuspid. The deciduous molars were allowed 
to remain undisturbed. The incision was again closed with black silk sutures, Multivitamin 
and antibiotic therapy was instituted and recovery was uneventful. The patient was ‘is- 


charged on Aug, 19, 1953. 


1.—Case 1. Diffuse osteo-fibromatosis. Note unerupted deciduous teeth. Under- 


Fig. 

lying bone intimately involved. 
Fig. 2.—Case 1. The patient is unable to place lips together. 
Fig. 3.—Case 1. Postoperative appearance, six months later. 


Second stage: The patient was readmitted on Nov. 26, 1953. Hemocytological examina- 
tion, blood chemistry, and urinalysis were repeated. At this time a slight hypochromia was 
noted. The remaining findings were again negative. 

On Nov. 27, 1953, the patient received Avertin as a basal premedication and was 
anesthetized with open drop ether; maintenance was with ether insufflation. An incision 
was made from the cuspid to, the tuberosity on the occlusal surface and the tissue overlying 
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rmanent teeth was removed. The bone was then reduced with rongeurs and chisels to a 
elow the height of contour of the retained teeth, thus assuring unimpeded eruption. 
ur quadrants were operated on in the same manner and the tissues were closed with 
silk sutures. The mouth was packed with gauze and the patient returned to her room. 
Recovery was uneventful and the patient was discharged from the hospital on Nov. 
153. Monthly postoperative examinations have shown normal healing with no evidence 
urrence. Normal eruption is taking place (Fig. 3). 


Fig. 4.—Case 2. Hyperplastic involvement similar to that of the patient’s sister. 
Fig. 5.—Case 2. Occlusion established between fibrous ridges. 
Fig. 6.—Case 2. Postoperative appearance, one and one-half months later. 


Histopathologic Report.—The gingival tissue consisted of a thickened layer of 
Stratified squamous epithelium with an underlying submucosa, which was dense, fibrous, and 
infiltrated with a few lymphocytes. The underlying bone was only faintly calcified. Numerous 
islands of fibrous stroma could be distinguished, as well as numerous large, prominent 
fibroblasts. Dense collagenous fibrous tissue could be evidenced in other portions of the 
specimen, 
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Case 2.—E. M., the 7-year-old brother of the patient discussed in Case 1, was admitted 
Clinical examination revealed a hyperplastic condition 
similar to that of his sister (Fig. 4). Occlusion was established between the fibrous tissue of 
the upper and lower jaws (Fig. 5). The deciduous anterior teeth were only slightly visible. 
The general skeletal build was normal except for the cranial vault, which appeared enlarzed 
There was a flattening of the posterior aspect with prominence of 


to the hospital on Dec. 20, 1953. 


along the bi-parietal plane. 


the right parietal bone. 
Complete physical examination was negative. Radiographic examination of the jews 


revealed a hyperplastic condition of the alveolus. Blood count, blood chemistry, «ad 


urinalysis were negative. Blood alkaline-phosphatase was 21.5 Armstrong units, giving 


evidence of increased bone activity. 

Operation.—The patient was premedicated with Avertin and anesthetized with open 
drop ether. Maintenance was with ether-oxygen insufflation. An incision was made along 
the crest of the maxillary ridge from cuspid to cuspid, and the thickness of the bone was 
reduced as previously described. The hyperplastic gingiva was reduced and contoured. The 
posterior alveolar ridges were then operated on and the entire flap was sutured with black silk. 

The lower anterior region from cuspid to cuspid was recontoured and sutured. A 


triangular section of tissue was removed over the first permanent molars, thus exposing them 


for normal eruption. 
The patient received 500 c.c. dextrose in water in the operating room. Routine post- 


operative care produced an uneventful recovery. The patient was discharged from the 


hospital on Dec. 24, 1953 (Fig. 6). 


Histopathologic Report.—Sections of gums were covered along one side by a thick- 
ened layer of stratified squamous epithelium, the superficial layers of which showed parakerato- 
The rete pegs were large; some were short and broad, but most were elongated and 
The submucosa was composed of a very 
There were some small 


sis. 
narrow, and often fused to give a plexiform pattern. 
thick layer of dense interlacing bundles of collagenous fibrous tissue. 


vessels with slight perivascular infiltrations of lymphocytes. 

Sections of bone from the jaw showed a coarse, cancellous, osteoid tumor with a 
prominent cellular periosteal layer. The osteoid tissue had prominent curvilinear lines and in 
places showed faint calcification. The marrow spaces were filled with cellular fibrous tissue 


and many of the spaces were lined by osteoblasts. 
Diagnosis.—Fibrous dysplasia of jaws (atypical); elephantiasis gingivae. 
Note: This condition appears to be familial and involves both gums and bone, but a 


common inclusive term has not been found in the literature. 
The pathologic reports were prepared by Dr. R. C. Hamilton, Director, Department of 


Pathology, The St. Francis Hospital. 
Discussion 

Thoma’ discusses fibromatosis of the gingiva not associated with bony in- 
volvement. Buchner* reports a case with a hereditary background, but also 
without bony involvement. The intimate relationship between the hyperplasia of 
the gingivae and the osteofibrosis of the maxilla and mandible in siblings presents 
a rarity, according to the available literature. 
The cases of diffuse fibromatosis of gingivae and alveolar process present 
an obscure etiology. Heredity through mutation is undoubtedly the prime 
element. Endocrine dysfunction is always possible as a predisposing factor; 
however, there has been no clinical evidence to support this theory. 

Surgical intervention is imperative in cases of this sort in order to correct 
the malocelusion which is produced. There is also a definite psychological prob- 
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neountered in any facial deformity, especially one involving both appearance 


Elimination of the deformity in these cases produced very favor- 


ersonality changes. Both patients will be observed at monthly intervals 


y signs of recurrence. 
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CRANIOMANDIBULAR FIXATION APPLIANCE 


Dan E. Brannin, D.D.S., M.S.D., Tuusa, OKLA., AND 
ANTHONY J. ScHoutis, D.D.S.,* 
MINNEAPOLIS, MINN. 


RANIOMANDIBULAR fixation by means of a Kirschner wire inserted 

transversely through the symphysis of the mandible and fixed by external 
rods to a headeap has, in recent years, received the favorable attention of oral 
surgeons. This means of immobilizing maxillary fractures is simple and ef- 
fective in cases where sufficient teeth are present to maintain a normal vertical 
separation of the alveolar ridges. In edentulous patients, an intermaxillary 
splint may be inserted as a means of maintaining the ‘‘vertical dimension.”’ 
A Steinmann pin has been advocated as having the advantage of greater 
strength and rigidity. The insertion of a Steinmann pin, however, is so dif- 
ficult as almost to prohibit its use. 

Because the Kirschner wire does not possess sufficient rigidity, it will bend 
at its emergence from the lateral borders of the mandible and allow slight 
motion of the lower jaw. Excessive erosion of the soft tissue about the pin 
as it emerges from the skin will result. This combination of motion and soft 
tissue erosion constitutes a definite drawback to its use for craniomandibular 
fixation. In an effort to obviate these drawbacks, a simple strengthening ap- 
pliance has been devised. It ean be constructed in a few minutes. We make 
no claim of originality, but we have not found this particular method to be 
used elsewhere; nor have we seen it previously described in the literature. 


Method 


The wire is inserted in such a manner as to transfix the symphysis of the 
mandible in a plane below the apices of the teeth. Since it is somewhat difficult 
to engage the sloping anterior surface of the mandible with the point of the 
pin, we have found it advisable to nick the skin over the area with a scalpel, 
and to make a starting point in the external cortex with a dental bur. The 
strengthening appliance is then constructed, using units from any standard 
external fixation apparatus: (1) two single (pin) clamps; (2) two double 
clamps; (3) two fixation rods approximately 114 to 2 inches in length; (4) 
one fixation or fracture rod approximately 5 inches in length. An appropriate 
size welding rod may be substituted for the fixation or fracture rods. 





*Veterans Administration Hospital, Minneapolis, Minnesota. 
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A single clamp is attached to the Kirschner wire on each side approxi- 

ly 2 em. from the skin. The vertical rods are fastened to these units and 

ved to extend inferiorly where they, in turn, are connected by double 

ps to the longer rod which extends horizontally below the chin. This 

e ire unit is fixed by external rods to a plaster headcap or similar means of 
orage to the cranium (Fig. 1). Elastic traction may be applied from the 
‘ial anchorage to the Kirschner wire, if necessary. 


c 


Kirschner Wire 








Double 
Clamp... 








b,. Fixation Rod” 
of Welding Rod Material 


Fig. 1.—Diagram of appliance with strengthening unit attached. 


Report of a Case 


M. G., a 23-year-old white man, was admitted to the Minneapolis Veterans Administra- 
tion Hospital on Dec. 26, 1952, on referral from a near-by hospital with a diagnosis of a 
fractured jaw. 

History.—The patient was injured in an automobile accident on Dee. 21, 1952, fol- 
lowing which he was unconscious for approximately thirty minutes. At the previous hos- 
pital, lacerations of the chin and lip were sutured and radiographs of the face and skull 
were made. He was told that his lower jaw was fractured. His course in that hospital 
was uneventful. Vision in the right eye was somewhat blurred for several days after the 
accident, but this had resolved when the patient came to the Veterans Administration 
Hospital. 

Past history contributed no further significant information. 

Physical Examination.—The patient was a well-developed, well-nourished, 23-year-old 
white man with considerable facial distortion, There was an area of tenderness in the 
right anterior temporal region along with right circumorbital ecchymosis and marked 
pression of the right malar prominence. Right subconjunctival ecchymosis, irregularity 
f the right infraorbital ridge, and anesthesia of the right infraorbital area were present. 

left cheek was swollen and the left preauricular area was quite tender. There was 
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,ental point tenderness, and a diffuse ecchymosis extended to the clavicle. The nose 
nontender and no abnormal motility was present. The lower lip was anesthetic. The 
ndibular teeth and alveolar process from the right first molar to the left second premolar 
extremely loose and held in place only by soft tissue attachments. False movement 
crepitus were demonstrable along the midline of the mandible and in the left and 
t premolar areas. The maxillae were movable en masse. There was no trismus, Flecks 
right red blood were visible in the nasopharynx. The remainder of the physical ex- 
nation demonstrated no additional abnormalities. 
Blood, urine, and serology studies were within the limits of normality. 





fractures. 
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Fig. 4.-—-Postoperative radiograph demonstrating Kirschner wire transfixing mandible and 
strengthening appliance in place. 


Radiographic Data.—Radiographs of the facial bones revealed the following frac- 
tures: (1) the left infraorbital ridge; (2) the lateral wall of the left maxillary sinus; (3) 
the right infraorbital ridge; (4) the right mandibular condyle; (5) the right zygomatic 
arch, with medial depression and counterclockwise rotation of the zygomatic bone at its 
sutures; (6) the left mandibular condyle; (7) comminuted fracture of the anterior man- 
dible, with fractures in the right and left mental regions and at the symphysis; (8) the 
nasal bones, without displacement (Figs. 2 and 3). 
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A radiograph of the chest was described as being within normal limits. 

Hospital Course.—Upon admission, the patient was placed on a regimen of crystalline 
penicillin (300,000 units every twelve hours), high protein, high calorie liquid diet, and 
codeine sulfate (1 gr. every four hours as needed for pain). On the day following a/- 
mission, the mandibular teeth and attached alveolar process from the right first molar to 
the left first premolar were removed under local anesthesia in the dental clinic. The intra- 
‘oral wound was débrided of bone spicules and tooth fragments and closed with interrupted 
0000 silk sutures. 


Fig. 5.—Photograph of patient with craniomandibular fixation and strengthening appliance 
attached to Kirschner wire. 


Later the same day, after premedication with morphine sulfate (14 gr.) and atropine 
sulfate (1459 gr.), the patient was anesthetized with intravenous Pentothal-curare supple- 
mented by nasotracheal nitrous oxide-oxygen. The remaining mandibular teeth were fixed 
into occlusion with the maxillary teeth by means of intermaxillary wiring. A 1 cm, in- 
cision in the skin was made in the temporal area and a Carmalt forceps was inserted under 
the right zygomatic arch and bone. Leverage was applied in such a manner as to reduce 
the fractured zygomatic compound. The wound was closed with three 0000 silk sutures. 
A Kirschner wire was inserted transversely through the symphysis of the mandible, trans- 
fixing the vertical fracture of the symphysis region (Fig. 4). 

The immediate postoperative course was uneventful. The Kirschner wire prevented 
the patient from rolling on and displacing the reduced right zygomatic fractures. The 
next day a strengthening appliance was fashioned as described previously, and a plaster 
headeap constructed. Craniomandibular fixation was instituted, using external rods from 
the headcap to the Kirschner wire (Fig. 5). Since the maxillae were not displaced, only 
fixation was necessary for proper healing. 
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[he patient showed progressive improvement and was sent on a twenty-eight-day 
Jan. 2, 1953. He returned at the end of that time and the Kirschner wire, inter- 
ary fixation, and plaster headcap were removed. Firm union was present at all 
le fracture sites. The facial contour was good and occlusion of the remaining teeth 
xcellent, He was referred to his local dentist for the necessary restorations and 
1eses. 


Summary 
A simple and effective mechanism for supplying greater rigidity to the 


schner wire is described for use in eases of facial fractures where cranio- 


dibular fixation is required. A case is reported in which it was success- 


- employed. 














DENTIGEROUS CYST OF THE RIGHT MANDIBLE INVOLVING THREE 
TEETH, TREATED AFTER ENUCLEATION WITH CANCELLOUS 
BONE CHIP GRAFTS INSERTED INTRAORALLY 


COLONEL WALTER H. BEecKER,* ForT SHERIDAN, ILL. 


ENTIGEROUS eysts, with their closed, epithelium-lined saes surround- 

ing the crowns of malposed or impacted teeth, many times assume a very 
large size, proliferating by the accumulation of the fluid within the sae and 
displacing, by the subsequent pressure, large areas of bone. Especially is this 
true at the angle of the mandible. I have always been of the opinion that 
complete enucleation of the cyst and removal of the offending teeth is the most 
certain way to effect a complete recovery. In many cases the extensive de- 
struction of bone by the cystic growth leaves a defect postoperatively, and | 
have attempted, with my associates in the case to be presented, the same pro- 
cedure, which has been used successfully in nine other cases. It consists of 
obliterating the defect by the insertion of cancellous bone chips to restore the 
original shape of the bone, the operation being accomplished intraorally. En- 
dotracheal gas-oxygen-ether, with Pentothal sodium induction, has been used 
uniformly. 


Case Report 


On July 18, 1949, a white, male, Air Force sergeant, aged 21, was admitted to the 
Fort Clayton Hospital in the Panama Canal Zone with a slight swelling of the right lower 
jaw. Roentgenograms revealed an extensive dentigerous cyst region of the angle of the 
right mandible enclosing an impacted third molar. The cystic growth approximated the 
apices of the right lower second premolar and the right lower first molar. The right lower 
second molar, according to the patient’s statement, was extracted about five years ago. 
The attending dentist at that time informed the patient that he suspected a cystic growth 
in the area of the extraction, but presumably nothing was done about it (Fig. 1). A 
surgical consultation was held and routine laboratory orders were placed. No important 
abnormality was found. 

On July 25, 1949, after the usual premedication with the Chief of the Surgical Serv- 
ice and another officer assisting, the dentigerous cyst, involving the body and the ascend- 
ing ramus, was removed. An impacted supernumerary molar was removed with the cyst. 
The right lower second premolar and first molar were extracted. An illiac graft was in- 
serted into the cystic space, the chips of bone from the ileum being removed by the mem- 
bers of the Surgical Service working as a team. The wound was closed with cotton su- 
tures. The patient left the operating room in good condition. At the start of the anes- 
thesia the patient was given, intravenously, 1,000 ¢.c. 5% Dexin H,O and about midway 
through the operation he was given 500 ¢.c. whole blood. Routine post-operative orders 


*Post Dental Surgeon, Fort Sheridan, Illinois. 
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Fig. 1.—Roentgenogram of dentigerous cyst. 





Fig. 2.—Roentgenogram sixty days postoperatively. 
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were left on the ward. The patient’s temperature rose to 104.2 degrees about thirty hours 
after surgery and the fluid intake was immediately increased. After seventy-two hours 
the temperature of the patient dropped to normal. Recovery was uneventful, healing 
progressing very favorably from the onset. A partial lower denture was constructed by 
the Prosthetic Section and this was inserted about three months after the operation. Tie 
patient tolerated the denture favorably. It should be stated that the penicillin was «& 
tinued from the preoperative date (July 24, 1949) until] Aug. 15, 1949, when it was discon- 
tinued. The laboratory report is as follows: 


Fig. 3.-—Photograph sixty days postoperatively. 


Gross: Received in fixative, a molar tooth attached to which is a gray-white cystic 
mass of tissue measuring 2.0 by 1.5 by 1.0 em. Microscopic examination showed a cyst lined 
by a layer of stratified squamous epithelium, which displays minimal parakeratosis. The 
lumen is partially filled with basophilic granular material. The surrounding connective 
tissue is the site of chronic inflammation. Fig. 2 shows the process of healing about sixty 
days postoperatively; Fig. 3 is a photograph of the patient taken about sixty days post- 
operatively. 


Conclusion 


I favor the type of operation just described when success can reasonably 
be assured, because of the better esthetic and restorative end result. I am also 
aware of the possible flagrant violation of the rules of sepsis, as it is very 
difficult to keep the field in a sterile condition intraorally. The case described 
here healed uneventfully as did the other nine cases mentioned in the first 
paragraph of this article. 
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3 [ am sincerely grateful to my associates in the hospital who have assisted me: Major 
E e M. Aronstam, M.C., and his assistant; also Capt. Anne P. Wowk, ANC, the anes- 
Reference 


yma, K. H.: Oral Surgery, Vols. I and II, St. Louis, 1948, The C. V. Mosby Company, 
pp. 67-78, 1074-1172. 








THE MEATUS OBTURATOR IN CLEFT PALATE PROSTHESIS 


JOHN J. SHARRY, D.M.D., BIRMINGHAM, ALA. 


N THE past, much of the attention of the cleft palate prosthodontist has been 
directed toward the use of ‘‘fixed’’ or ‘‘hinge’’ type cleft palate obturators.” * 
These appliances depend for their success to a considerable extent on the 
positive training of the muscle groups associated with velopharyngeal closure. 
Obviously their eventual adequacy will be principally dependent-on the inher- 
ent abilities of the individual patient. We are all aware that patients with 
similar educational and environmental backgrounds will present vastly differ- 
ent responses to the same therapeutic routines. Accordingly, two people given 
equally efficient appliances will vary in their response to speech training, in 
both the rate of progress and the end result. 

The problem, then, resolves itself to the elimination of as many of these 
personal variables as possible. If we are able to build an appliance which can 
achieve a measure of success independent of the patient’s conscious effort and, 
in doing so, eliminate some of the training discipline, we will have simplified 
cleft palate rehabilitation. 

In support of this concept, two case reports are presented of patients for 
whom the meatus obturators were constructed. This type of appliance was 
first described by Schalit in 1946.1 Unfortunately, it has not received the at- 
tention that it deserves. It is formulated on the presumption that complete 
occlusion of the oropharynx from the nasopharynx is not necessary for good 
cleft palate speech. It is believed, rather, that partial occlusion of the nasal 
cavity will result in a marked diminution and, in many eases, complete elimina- 
tion of the nasal sound that is so apparent and so objectionable in the cleft 
palate patient. If the appliance fulfills this objective, the logopedist, who, us- 
ing other appliances, has to train certain muscles to reduce the hypernasalty 
and others to conquer the articulative defects, need direct his efforts only toward 
correcting the latter. He need not concern himself with the muscle training 
incident to reducing nasality. This in turn should reduce the number of train- 
ing sessions necessary to improve speech for any particular patient. 

The first patient treated with the meatus obturator was a white girl, aged 
20, who had an unsuccessful attempt at palatal closure performed in childhood. 
This resulted in a large defect in the soft palate. At the time of her admission 
to the University of Alabama School of Dentistry Cleft Palate Clinie she was 


From the University of Alabama, School of Dentistry. 
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ined by the group of affiliated specialists and the opinion was that she 
d be referred to the prosthodontic section. At the first appointment a 
1e oral prophylaxis was done and an alginate impression for study model 
‘btained. Subsequently, the mouth was prepared for an upper partial 
ework and the final impression of the dentulous arch was obtained. The 
- easting was finished with the usual loop projecting into the cleft and 
‘checked in the mouth for accuracy. Using this framework as a vehicle, 
ned compound was molded around the distal loop with its greatest bulk 
tly above the loop. This type of obturator ignores Passavant’s pad and 
osterior pharyngeal wall; instead it makes contact with the superior as- 
of the nasal cavity at the junction of nasal and pharyngeal cavities. 

In other words, whereas the usual fixed type of obturator is directed in 
e more or less parallel to and continuous with the palate, this type is in- 
d perpendicular to the palate (Fig. 1). 


Fig. 1.—A, Fixed or hinge type obturator; B, meatus obturator. 


When the compound had hardened it was removed; more softened com- 
pound was added and it was re-inserted. Then an attempt by the patient was 
made to blow air through the nose. If air escaped, then small amounts of com- 
pound were added in likely areas until no air escaped through the nose and 
the patient talked as though he had a bad cold (the so-called rhinolalia clausa). 
The impression was removed from the mouth and all those areas contacting 
tissue were scraped to the depth of approximately 1 to 2mm. One of the 
mouth temperature waxes was applied over the surface and the final impression 
was taken with care to exert the least pressure on the tissue. At this time any 
projection of material into the eustachian tubes should be cut off the impres- 
sion to allow free interchange of air. 

The completed impression was invested, boiled out, and processed in 
acrylic. After polishing, it was placed in the patient’s mouth to check for 
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gross errors in processing. When it was satisfactory, a vent about 3 mm. in 
diameter was drilled in an anteroposterior direction approximately in the 
center and free of the turbinates and vomer (Fig. 2). If the latter is very 
large it may be necessary to make two smaller holes on either side. 

This opening serves as a means of breathing through the nose. The a 
pliance was put back in the mouth and the patient was instructed to spea 
She still sounded “closed,” so the aperture was enlarged until a balance b 
tween the closed and open “nose” was reached. Immediately upon inserting 
the prosthesis and balancing the size of the hole, the resultant speech of this 
girl markedly improved. Only the articulative defects remained and these 


Fig. 2.—Position and size of vent. 


were not as unpleasant because of the normal nasal quality. There was no 
gagging tendency and no irritation of the mucous membrane. Three months 
later at the first recall, the patient was still wearing the appliance with com- 
fort and had not had the appliance out of her mouth except for cleaning. Upon 
questioning, she stated that she felt inadequate without it. 

The second patient selected for this type of prosthesis was a 43-year-old 
white man. He had, as a child, a repair of the palate and, although he denied 
any knowledge of a lip repair, there was evidence of a sear of the lip. 

The same procedure was used as described previously, except that the 
palatal portion, rather than being cast, was made of acrylic with “tied in metal 
clasps.” On insertion, his speech was greatly improved and the limited re- 
maining articulatory defect is being treated by a speech therapist. 

The results in the two cases reported have been most encouraging. Cur- 
rently three other cases are under construction and more are in the planning 
stage. It is expected that within the near future a more comprehensive review 
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eo: be presented. In the interim, it is hoped that other workers will be stimu- 
to attempt similar corrections. 
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BILATERAL RESECTION OF THE MANDIBLE 


A Case Report 


Luioyp C. ENGLAND, D.M.D., PRovipENcE, R. I. 


HERE have been numerous articles written on bilateral ostectomy of the 

mandible. This operation is often performed to correct mandibular pro- 
trusion, or open-bite. Many of these articles have outlined the management 
of such cases in detail and consequently much of this information is purposely 
omitted. Here only a short outline of the technique that has been used in this 
particular case will be described and illustrated. 

A 24-year-old white man was referred for surgical correction of prog- 
nathism, which was very pronounced and about which he was oversensitive 
(Fig. 1). He had had this disfiguration since childhood and correction had 
been attempted by an orthodontist twelve years earlier. He stated that he had 
always encountered difficulty in chewing, and examination revealed that only 
two teeth were partly in occlusion. 

All his maxillary teeth were present from first molar to first molar. His 
mandibular molars were missing on the right side and the first molar was 
missing on the left side. The second molar had drifted forward to partly 
oceupy this space. His dentition was complete enough to allow fixation by 
intermaxillary wires in the anterior region and on the left side in the posterior 
region also. 

Studies were made on plaster models to determine the amount of bone to 
be removed on each side in order to bring about the best possible results. 
Templates consisting of small pieces of throat stick were measured and cut, 
and marked “‘left’’ and ‘‘right.’’ These were to be used at the time of opera- 
tion to measure off the segments of bone to be excised on each side. 

Two days before admission to the hospital, the patient presented himself 
to the office, at which time labial arch wires were applied. Later, in the hos- 
pital, an extraoral approach was used to perform the operation to be carried 
out under general anesthesia. The segment on the left was removed with the 
second molar tooth intact. The roots of the tooth acted partly as a guide for 
the Gigli saw and so it was relatively simple to make the cuts parallel. On 
the right side a segment was removed in the second molar area, using the piece 
of throat stick for measurement. There were no teeth present on this side and 
extreme care was used to keep the eut edges of the segment parallel. 
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Transosseous wiring was used on both sides but, because more support 
needed on the right side, criss-cross wiring was applied. On the left side 
izle loop of stainless steel wire was used to hold the segments in contact. 
itional support was obtained by intermaxillary elastics and wires. 


ree... 1. Fig. 2. 
. 1.—Snapshot of patient before operation. 
2.—Profile view of patient following bilateral ostectomy of mandible. 


Fig. 3., 


Fig. 3.—Postoperative roentgenogram of left mandible. 
Fig. 4.—Postoperative roentgenogram of right mandible. 


Recovery was uneventful. The intermaxillary elastics were removed after 
eight weeks. Postoperative roentgenograms showed good position of the seg- 
ments (Figs. 3 and 4), and later roentgenograms demonstrated excellent heal- 
ing. The patient was pleased with his greatly improved appearance (Fig. 2) 
and also with his newly acquired ability to masticate food. 


171 WESTMINSTER ST. 











Oral Medicine 


CLINICAL INVESTIGATION IN THE USE OF ERYTHROMYCIN 
FOR INFECTION OF THE ORAL CAVITY 


D. H. Grim, D.D.S., M.S.,* anp G. L. ALBERTSON, B.S., D.D.S.,** 
San Francisco, Cauir. 


RYTHROMYCIN is an antibiotic produced during the growth of Strepto- 

myces erythreus and, according to previous investigators, it is effective 
against gram-positive bacteria and also against certain gram-negative organisms. 
Erythromycin also is thought to be effective against organisms which have be- 
come resistant to other antibioties.* 

Clinical experience so far has shown that erythromycin has a low toxicity, 
that gastrointestinal disturbances are rare, and that no serious side effects have 
been reported.’ 

According to other investigators and our own observations, the only un- 
favorable reactions noticed were transient nausea and diarrhea, which oceurred 
in only nine of the 275 cases reported. 

The erythromycin investigated in this article is a 100 mg. tablet, specially 
coated‘ to preserve it from the destructive effects of gastric secretion, manu- 
factured under the trade name of Erythrocin. 

In all cases of soft tissue swelling, hot saline irrigations were prescribed 
in conjunction with erythromycin. In advanced eases of cellulitis, hot moist 
compresses ‘also were used extraorally. All pericoronitis cases were irrigated 
under the soft tissue flap with an abscess syringe containing a concentrated solu- 
tion of urea peroxide to cleanse the area prior to the use of erythromycin. 

It was necessary to prescribe an anodyne in many of the more acute cases. 
The anodyne prescribed was aspirin, 0.6 Gm., and codeine, 0.03 Gm., every four 
hours. 

The average prescribed dose of erythromycin was twelve tablets per patient. 

Two general groups of cases were represented in this investigation: each 
patient in Group I received a daily dose of three tablets, one tablet taken one- 
half hour before each meal; each patient in Group II was prescribed an initial 
dose of two tablets, followed by one tablet one-half hour before each meal and 





‘ _aeneciate Professor of Oral Surgery, College of Dentistry, University of California, San 
rancisco. 

**Demonstrator in Oral Surgery, College of Dentistry, University of California, San 
Francisco. 
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one tablet on retiring for the first day’s treatment, and, for the second day’s 
medication, one tablet one-half hour before each meal and one tablet on retiring. 
[It was felt that the increase in the initial dosage might result in the controlling 
of the infeetive process more rapidly. 

‘he diagnosis and the number of cases used come under the following 
elass ‘fications : 


i. Apical abscesses with soft tissue swelling, 44 

. Pericoronitis, 58. 
Cellulitis, 36. 

|. Secondary infection, 20. 

». Infected cysts, 26. 

). Vineent’s infection, 11. 

. As a prophylaxis measure for the removal of teeth with a history 
of previous infection, 27. 

s. Preoperative and postoperative medication for complicated impac- 
tions, 56. 

In order to keep the charts from becoming too large, the clinical observations 

after administration of erythromycin were classified as follows: 


A. Dramatic results within twenty-four hours, “excellent.” 

B. Results noticed within seventy-two hours, “good.” 

C. Results noticed after seventy-two hours, “fair.” 

D. When it was felt that erythromycin did not appear to alter the 
course of a ease, it was classified as “no effect.” 


The charts were altered where erythromycin was used as a prophylactic 
measure and the observations were classified as to postoperative recovery with 
regard to swelling, pain, trismus, malaise, and temperature. 

Table I is an example of cases in Group I, and Table II is an example of 
cases in Group II. Table III is an example of prophylactic erythromycin using 
the Group I dosage. Of the 205 cases in Group I, sixty-nine were classified 
as excellent; eighty-one, good; thirty-nine, fair; and sixteen, no effect. Group II 
contains seventy-one eases, of which twenty-eight were classified as excellent; 
thirty-two, good; seven, fair; and four, no effect. 

As mentioned before, the clinical observations were too numerous to chart. 
Therefore, the symptoms will be listed in the order in which the greatest change 
was noticed. 

The changes in clinical symptoms noticed in cases of apical abscesses with 
soft tissue swelling were: (1) relief or disappearance of pain; (2) localization 
and drainage of soft tissue edema within twelve to twenty-four hours; (3) dis- 
appearance of malaise; (4) reduction of swelling, inflammation, and tenderness 
of the mucous membrane; (5) decrease in tenderness and size of any sub- 
maxillary lymph node involvement; (6) reduction of trismus, if present; and 
(7) deerease in temperature. 
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From Group I, five cases were excellent; ten, good; 4 fair; and three showed 
effect. 

From Group II, ten eases were excellent; seven, good; four, fair; and one 
wed no effect. 

The changes in symptoms of the pericoronitis cases treated were: (1) relief 
disappearance of pain; (2) reduction of swelling, inflammation, and tender- 
ss of the mucous membrane; (3) disappearance of malaise; (4) reduction of 
. soft tissue swelling and lymph node involvement, if present; and (5) decrease 
temperature. 

Of the fifty-eight cases in Group I, twenty were excellent; twenty-six, good; 
1, fair; and two showed no effect. 

The changes in symptoms of the cellulitis cases were: (1) relief or dis- 
pearance of pain; (2) disappearance of malaise; (3) localization and drainage 

' soft tissue swelling, with subsequent reduction in size of the swelling; (4) 
decrease in tenderness and size of any submaxillary lymph node involvement; 
5) reduction in swelling, inflammation, and tenderness of any mucous mem- 
brane involvement; (6) reduction of trismus, if present; and (7) decrease in 
temperature. 

In Group I, no eases were excellent; three were good; six, fair; and four 
showed no effect. In Group II, two were excellent; ten, good; eight, fair; and 
three showed no effect. 

The group diagnosed as secondary infection included septie sockets and 
soft tissue swelling two days or more following the removal of teeth. The 
patients with septic sockets were treated with zine oxide and eugenol dressings, 
as well as oral erythromycin. The main changes in symptoms were: (1) 
relief or disappearance of pain; (2) disappearance of malaise; (3) decrease in 
swelling, if present; and (4) decrease in temperature. 

Under Group I medication, no cases were excellent; two were good; six, 
fair; and none were classified “no effect.” With Group II medication, three 
cases were excellent; seven, good; two, fair; and none were classified “no effect.” 

There were twenty-six cases of infected cysts in which the symptom changes 
were similar to those of the cellulitis cases. 

Under Group I classification no eases were excellent; four were good; four, 
fair; and one showed no effect. With Group II medication, two cases were 
excellent; eight, good ; six fair; and one showed no effect. 

There were eleven cases of Vincent’s infection and the symptom changes 
noted were: (1) relief or disappearance of pain; (2) disappearance of malaise; 
(3) disappearance of necrotic mucous membrane; (4) decrease in tenderness of 
any submaxillary lymph node involvement; and (5) decrease in temperature. 

Under our system of classification, one case was excellent; two, good; four, 
fair; and four showed no effect. 

In using erythromycin as a prophylactic measure before the removal of 
teeth with previous history of infection, the main consideration was the post- 
operative results with regard to pain, swelling, trismus, malaise, and tempera- 
ture. Of twenty-seven eases, all treated with Group I dosage, seventeen were 
excellent; nine, good; and one, fair. 
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In the use of erythromycin as a preoperative aid in the removal of teeth 
where there was to be considerable trauma, such as complicated impactions 
and devitalized teeth, the postoperative results again were the criterion {or 
ascertaining effectiveness of the erythromycin. Of fifty-six cases treated uncer 
Group I dosage, seventeen were excellent; twenty-five, good; nine, fair; and five 
showed no effect. 

The cases that were recorded ‘‘no effect,’’ due to poor response to erythro- 
mycin, were treated by either intramuscular penicillin or surgical intervention. 


Conclusions 


1. Erythromycin is a valuable antibiotic for the relief of pain and malaise 
when present due to infection. 

2. Erythromycin appears to help in the localization and establishment of 
drainage of soft tissue swellings in most acute cases. 

3. Several patients experienced slight nausea, but only three complained 
of diarrhea, which disappeared on discontinuance of the drug. 

4. Better results were obtained in infected cases when using an initial 
dosage of two tablets followed by one tablet one-half hour before each meal 
and one tablet before retiring. 

5. Erythromycin appears to be a good prophylactic agent against infee- 
tion before and after tooth removal in a dosage of one tablet one-half hour 
before each meal. 


6. The patients with extensive cellulitis and Vincent’s infection showed 
the poorest response to the administration of erythromycin. 

7. Oral administration is an advantage to the dentist, as many dentists 
do not have the facilities for parenteral administration of antibioties. 
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PRACTICAL NUTRITIONAL MANAGEMENT OF RAMPANT CARIES 


ABRAHAM E. Nize., D.M.D., M.S.D.,* Boston, Mass. 


Introduction 


\ | EITHER public health measures nor mechanical restorations can effectively 
1 N arrest rampant caries, even though their limited benefits cannot be denied. 
[here is need for instituting some biologie systemic therapy to stop this con- 
tinued destruction of tooth substance. Systemic therapy is not beyond the 
lentist’s seope in acute oral surgical conditiuns, nor should it be in this matter. 
\pplying the principles of nutrition to the management of this problem seems 
particularly suitable. A remark like ‘‘eut down on the sweets’’ is hardly the 
manner in which to handle these patients’ dietetic problems. A positive, step- 
by-step approach involving a definite nutritional regime is preferable. 

An attempt will be made in this article to point out practical considera- 
tions that in my hands have contributed to more successful nutritional manage- 
ment. Specifically, the following factors will be discussed: (a) a semiquantita- 
tive measurement of caries activity adaptable to office routine; (b) an assess- 
ment of the patient’s nutritional status, which ineludes consideration of sec- 
ondary, as well as primary, nutritional inadequacies; and (c) a dietotherapy 
based on the ability of an individual to accept modifications of a normal diet, 
rather than a stereotyped ‘‘patent medicine’’ type diet. 


Semiquantitative Measurement of Caries Activity 


The significance of nutritional therapy to cope with a particular condition 
is greater if it can be measured. For this reason, successful nutritional 
management of rampant caries should include some yardstick which meas- 
ures the activity of the caries-producing mechanism. For example, dietotherapy 
to a diabetic is more meaningful and effective if he can colorimetrically meas- 
ure his urinary sugar level with Benedict’s solution each day and thus note 
his progress. The obese patient is more impressed if his reducing diet has 
been effective in making the weight scale read less from week to week, even 
though the loss may not be self-evident. 

Because dental caries is a complex process, no single criterion is a 100 
per cent indicator. Bearing this in mind, a caries activity test can be regarded 
at best as a very probable tendency rather than as a definite prediction as to the 
extent of the individual’s caries susceptibility. Ideally, a finding based on the 
results of several tests is more suitable but impractical to perform in the 
average dental office. 

*Instructor in Oral Pathology (Nutrition), Tufts Dental School, Boston, Massachusetts. 
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Correlation between lactobacillus counts and caries activity has been so re- 
markable, according to Jay, Kesel,? Becks and his associates,* that they have rev- 
ommended its use as an indicator. With this bacterial count as a yardstick, Becks‘ 
states that control of caries through diet has been over 80 per cent successful. 
Fosdick and his associates’ suggested the use of calcium levels of saliva-ename!- 
sugar mixtures as a measure of caries activity. Dreizen® pointed to the varia- 
tion of individual saliva buffer capacity as it relates to dental caries incidence. 
Snyder’ developed a special colorimetric medium which, when inoculated with 
the saliva of a caries-active patient, showed color changes commensurate wit) 
the amount of acid produced. Due to elaborate laboratory procedures, or tlic 
length of time involved for the results of the test, none of these seemed par- 
ticularly acceptable to me. However, more recently a colorimetric test® with 
some very minor variations appears very well suited as a simple and rapid 
measure. 

The patient is instructed to collect in a tube approximately 7 c.c. of saliva 
by chewing paraffin wax which had been previously softened under warm water. 
This should be done in the morning before brushing the teeth, rinsing the 
mouth, or eating. An attempt should be made to test this saliva within as short 
a period after collection as possible. After thorough shaking of the specimen, 
0.3 ¢.c. is drawn off by a sterile pipette into a sterile tube. To this is added 
0.5 ec. sucrose-indicator solution. (The sucrose-indicator solution is made 
up of 80 grams sucrose, 1,000 ¢.c. distilled water, 10 ¢.c. bromocresol purple, 10 
e.c. bromocresol green [0.4 per cent indicator solution made up with 95 per cent 
ethyl alcohol] and 4 ¢.c. of N/20 NaOH.) 

This saliva-sucrose mixture is incubated for four hours at 37° C. If acid 
is formed, the violet color of the original indicator solution (pH 6.6) will 
change to a green (pH 5.0). This indicates that sufficient acid is present to 
produce decalcification of enamel under ordinary circumstances. The rate of 
acid change also can be easily noted if the specimen is checked each hour dur- 
ing its four-hour incubation period. It has not been found important to de- 
termine the specific pH. As long as it turns green, we know that acid de- 
calcification will take place. As a means of determining the effects of the 
dietotherapy, this test should be repeated every two weeks until there is no 
evidence of acid production. Thereafter, as a check on the patient’s loyalty 
to the diet, tests once a month for one year are recommended. 


Nutritional Status Assessment 


Primary Inadequacies.—With clinical evidence of an excessive number 
of new carious lesions in a six-month period and the presence of a salivary en- 
vironment conducive to further caries activity, a specific dietary regime should 
be recommended. This should be based on correcting any primary or secondary 
nutritional inadequacies. 

In the main, nutritional inadequacies are of the primary type because 
they are the results of improper food intake. The reasons for this poor selee- 
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may be ignorance of food values, unavailability in local areas at certain sea- 

sous, low eeonomie status, or social and religious customs. 

The patient is instructed to keep a food diary for one week in which he 
rds the kinds, the amounts (in household measures) and the nature of 
naration of the foodstuffs which he consumes at meals and between meals. 
example of the type of details that should be recorded is as follows: the 
ice of one medium-sized orange; one cup of coffee with one tablespoon of 
am and two teaspoons of sugar; one slice of fresh rye bread spread with 

teaspoon of butter. A poor history would state simply juice, coffee, and 

bread. 

Table I is an evaluation chart in which the foods eaten each day are 
ssified into eight groups. By transferring the information from the patient’s 
ry to the appropriate blocks in the evaluation chart and comparing with 

recommended allowances, deficiencies or excesses will be readily noted. Further- 
more, by comparing the menu plan of the patient’s diary with the one shown 
in Table II, inadequacies in a specific meal will be self-evident. The following 
are examples of the type of information that these two tables might reveal : 


1. Inadequate protein intake in the breakfast meal. 
2. Insufficient milk or milk product consumption. 

3. Too many extras, particularly sweets. 

4. Lack of a daily source of vitamin C, ete. 


Secondary Inadequacies.—In addition, there are secondary or conditioned 
nutritional deficiencies® which are brought on by the inability of the patient 
to ingest, absorb, or utilize some essential nutrients. There also is the possibility 
that the patient may have increased requirements or an abnormal excretion of 
certain nutrients. For example, allergies, endocrine disturbances, or spurt 
growth periods may be major deterrents in the acceptance and effectiveness of 
a preseribed diet. 

The appetite for sweets in the rampant caries patient is usually of the 
same intensity as the appetite for excessive food in the obese and for alcohol in 
the aleoholie. This craving is usually on a functional basis, rather than an 
organic one; in other words, it is psychosomatic. Understanding that there 
may be some underlying emotional deprivation or frustration for the disturbed 
appetite is as important as calculating or prescribing the proper foods to eat. 
The ‘‘why,’’ as well as the ‘‘what,’’ of the patient’s dietary habits must be 
investigated and eorrected in order for him to realize maximum benefits from 
nutritional guidance. 

These factors suggest that dental caries patients may be nutritionally classi- 
fied as follows: (1) those who are totally ignorant of food values; (2) those 
with secondary systemic conditioning factors in whom the utilization of the 
nutrients may be impaired; and (3) those who use excessive sweets as a response 
to an emotional tension or a substitute gratification for frustration or rejection. 
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PRACTICAL NUTRITIONAL MANAGEMENT OF RAMPANT CARIES 


TABLE II. RECOMMENDED MENU PLAN 








BREAKFAST | LUNCHEON | DINNER 

exchange Meat exchange Meat exchange 
exchange Vegetable exchange Vegetable exchange 
| exchange (calorie and noncaloric) (caloric and noncaloric) 
xchange Fruit exchange Fruit exchange 

Bread exchange Bread exchange 

Fat exchange Fat exchange 

Milk 








Therapeutic Recommendations 


From this classification, the specific approach for treatment suggests itself. 
» example, in eases of patients with suggestive signs or symptoms of thyroid 
irbanee, a condition not uncommonly found in rampant caries patients, 
rral to a physician for treatment of this conditioning factor before caries 

‘therapy is the logical procedure. Likewise, craving for sweets which can 

traced to some superficial emotional disturbance such as sibling rivalry or an 

erproteetive parent should be corrected. For these cases, corrective sug- 
estions by the family dentist usually suffice. If deeper emotional disturbances 
are present, the patient should be referred to a psychiatrist. 

Only after having adequately treated these secondary conditioning fac- 
tors, should the individual dietetic problem be dealt with. The goal in dieto- 
therapy should be to preseribe a normal diet with those modifications that will 
not only insure reduction of the carious process but also will be acceptable to 
the patient. When the diet evaluation chart (Table I) is completed, the pri- 
mary nutritional deficiencies or excesses will be apparent. It is then a matter 
of pointing out these failings to the patient and suggesting means of correcting 
them. There are two methods of suiting the individual needs of the patients. 
First, a food may be prepared in many different appetizing ways by use of a 
variety of recipes. For example, milk, if not acceptable as a beverage, may be 
incorporated in creamed dishes, stews, custards, scrambled eggs, ete. Second, 
by substituting other more acceptable foods that supply the same nutrients 
the diet will be equally effective from a therapeutic standpoint. Milk, for ex- 
ample, contributes in the main the calcium, phosphorus, and riboflavin require- 
ments, but other foods, such as ‘‘greens,’’ cheese, and liver, have these same 
basic chemical constituents. Therefore, by suggesting increased intake of these 
latter three food items, the chemical needs of the body will be met and the 
patient’s palate will be pleased. If one thinks in terms of chemistry of nutri- 
tion and aequaints himself with a few of the different foods that supply the 
same nutrients (Table III), the problem of food exchanges becomes relatively 
simple. 

Conditioning the appetite-regulating mechanism against sweets is the key 
to maintaining proper caries control after the novelty of this dietetic regime 
wears off. At the beginning, not only highly refined flour and cereal products, 
but all foods that have natural or artificial sugar incorporated must be entirely 
restricted. After caries activity tests show the saliva to have a lowered acid- 
producing potential, naturally sweetened food products, which in all likeli- 
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he contain minerals and vitamins, are permitted as long as no appreci- 
change from the ideal is produced in the pH of the sucrose-indicator 
sol tion. The ‘‘sweet tooth’’ patient can be weaned away from candy 

jellies, ete., if cheating is not allowed at any time. Explain to the 
nt that cheating just once increases the metabolic level for sugar and 
le'-ats the value of having conditioned oneself to a lower requirement. This 
: same principle that has been used so successfully by Jolliffe’® in keeping 
his obese patients reduced, namely, conditioning the ‘‘appestat’’ (appetite-reg- 
ul» !ing mechanism) to a lower metabolic level. 

\ppetite appeasers are another important consideration. One must remem- 
her that if the ealorie needs of the body are adequately met by sufficient amounts 
e protective foods, there will be no desire for in-between snacks. Breakfast, 
| is so commonly skimped or even omitted, is the main reason for this bad 
habit. Inereasing the protein and particularly the fat allowances in the break- 
fast meal is a very effective appetite appeaser. Fats like bacon, butter, and 
salad oils in general produce a feeling of satiety that no other food group can 
equal, and should be recommended. Nuts, hard cheeses, celery, and carrot sticks 
are specific between-meal snacks that may be suggested if necessary. 

Avoidance of mushy, sticky foods that contribute to plaque formation is a 
valuable recommendation. Hard detergent foods that give the dentition in- 
creased use and stimulate the circulation to the parts, as well as increase salivary 
flow, are highly desirable means of caries reduction. 

To recapitulate, these are the steps that should be taken for clinical nutri- 
tional management of rampant caries patients : 


(1) Determine caries activity by comparative semiannual clinical examina- 
tions and by colorimetric tests. 

(2) The colorimetric test is a semiquantitative measurement which acts as 
an inducement for the patient to adhere to his prescribed diet. It should be 
repeated every two weeks until favorable and maintained thereafter on a once- 
a-month basis for at least a year. 

(3) Poor food selection is recognized through a food diary which is kept 
for a one-week period and evaluated by comparison with the recommended 
quantities and kinds of seven basic food exchanges. Inadequacies in meal plans 
also are determined. 

(4) Conditioning factors, systemic or emotional, must be eliminated. Be 
particularly aware of disturbed appetites brought on by some social or psycho- 
logical maladjustments in the family circle. 

(5) From a dietetic standpoint, caution patients against sweets. Increase 
the use of milk, vegetables, meats, and fats, but also make the diet acceptable. 
Point out that hard, chewy foods are preferable. 


Conclusion 


For better nutritional management of rampant caries patients, one should 
he concerned not only with the science of diet prescription but also with the 
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-_ 


motivating factors, emotional or systemic, that infiuence the cravings for sweets. 
If such problems exist and are not adequately treated, nutritional management 
through dietotherapy is doomed to failure. 

By using a caries activity test as a visible semiquantitative measurement, 
acceptance is more likely of a diet which recommends an increase in protective 
foods and reduction of fermentable carbohydrates. The monthly periodie check 
that this procedure involves is an excellent means of practicing preventive 
dentistry on an individual basis, and may be the answer to the patient’s <e- 4 
mands for a more adequate caries control. . 
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OBSERVATIONS ON THE CLINICAL USE OF BRADOSOL 
Avsrin H. Kutscuer, D.D.S., anp Jack Bupowsky, D.D.S., New York, N. Y. 


RADOSOL, phenoxy-ethyl-dimethyl-dodecyl-ammonium bromide (PDDB), 
B s a white, erystalline quaternary ammonium salt of definite chemical com- 
position, readily soluble in water, having a bactericidal, bacteriostatic, and 
fungicidal action on a wide range of pathogenic organisms including Monilia 
albicans... Bradosol has eationie detergent properties which impart to the 
solutions a cleansing and wetting action.1. Aqueous solutions are clear, color- 
less, odorless, and have a slightly bitter taste.’ 

An extensive controlled clinical trial with Bradosol was undertaken mak- 
ing use of various of the above mentioned properties of Bradosol in the treat- 
ment of various oral lesions, while evidences of toxicity resulting from the 
administration of the Bradosol solution were carefully noted. 

Bradosol was administered in an aromatized, pleasantly flavored solution 
of 1:1000 (0.01 per cent) concentration. Bradosol was applied to the oral 
mucous membranes of 746 patients, 288 males and 458 females, aged 3 to 76. 
Bradosol (0.01 per cent) was applied repeatedly (two to eight times) as a 
spray to the oral mucous membranes of 671 patients. The spray was applied 
to 67 patients on one visit; to 63 patients on two visits; to 77 patients on three 
to four visits; to 86 patients on five to seven visits; to 103 patients on eight to 
twelve visits; to 95 patients on thirteen to eighteen visits; to 70 patients on 
nineteen to twenty-five visits; and to 110 patients on more than twenty-six 
visits. Bradosol (0.01 per cent) was used as a mouthwash two to six times 
a day over periods of time ranging from four days to fifty-two weeks. 
Instruments cold sterilized in Bradosol and used without drying or with drying 
in air only were used repeatedly on the same group of patients. 

Bradosol was used in a wide variety of oral diseases for clinical evalua- 
tion, ineluding reeurrent aphthous stomatitis, stomatitis resulting from drug 
allergy, glossitis or stomatitis resulting from systemic or topical antibiotic 
medication, idiopathic glossodynia, gingivitis, pericoronitis, denture sore mouth 
(denture stomatitis), combinations of hyperkeratosis with ulcerative and eros- 
ive desquamation, desquamative stomatitis, herpes labialis, primary herpetic 
stomatitis, and proved oral moniliasis. 





From the Divisions of Research (Hannah and Harry Posner Research Laboratory) and 
Oral Diagnosis of the School of Dental and Oral Surgery of the Faculty of Medicine, Columbia 
University, New York. 

This study was supported in part by a grant-in-aid from Ciba Pharmaceutical Products, 
Inc., Summit, New Jersey. Bradosol is a product of, and was made available by, Ciba Phar- 
maceutical Products, Inc., through the courtesy of Dr. C. H. Sullivan. The placebo medication 
usually employed was a solution identical with the Bradosol solution except for the elimination 
of the experimental ingredient Bradosol. 


873 











KUTSCHER AND JACK BUDOWSKY 


H. 


Z 
— 
e 
2) 
~ 
= 





su 


th 


to 


al 
tit 
s 

al 
c 

th 
ol 
vl 
T: 


oh 
he 
efi 
th 
to 
mi 
eu 
ot 
I 
4 





‘esinoo pezoedxe Ajjeuliou Wo1g§ 
“Arei0odwsaLt 

*(sjyuerjzed owes ul) Advisy} [OSOpBigg 0} AOJid JUs}}Zed YORE 0} poirsystusWIpys 
*(sjyuetzed sures ul) Advisy} jOsOpeig, Sulpesoeid 9fOAD suo YSNO1y) peisys}uyuIpy, 











0 . - * - * - 54 0 0 re 3g FE rd [osopBig STISBITTUOW [BO 
0 - = > Z Z 0 - 0 t 0 g g 039 t josopeig SIWVWMOIg MyedI0y ArBUIIg 
9 = - ag 3b 8 0 ” 0 6 [ T 8 99 or oqoo8[d 
L - - - 9 0 - 0 8 3 € 899 OL  josopeig SITeiquy sedi0yy 
= * o = = - 35 25 0 ¢ 0 0 13 ¢ $OQ90B[ qd z S1S07B10¥ 
- « ~ a so - - - 0 G 0 Z Iz c josopuig, -tedAH YA uoIBMeENbsag eAtsosgy 
= - = a s 6 = 3 0 9 0 L 13 9 fOqe0B[ I 
a “ - oo me - ~- - 0 9 0 I IZ 9 josopeig SIZIZBVWO}G eatyeuenbsag 
0 - = - * ~ a * 0 ct O ~ 83 CT = s0Qe08BI 
5 - = te ~ - - - 0 1t - 82 CI josopeig yo 0g sinjyuEg 
- = = = & 9 T * T 9 € i z OL  4Oqe0B[q 
L = - = 6 I 0 - 0 I 6 6 t OT  [osopeig STFTUOIOI Og 
9 ¢ If 4 l Lg 9 8 9 9¢ 68 6 GFOL OC oqe08[d 
ST ST be € a et g 9T P 66 LT 61 GFL OG [osopBIg SIPLALSUTD) 
cT = oe = & él OL - T él E gL S&T oqooB[d 
ia rad - 7 & et 0 6d 0 , ae £ 12992 CT  [osopeig wrudposso[y) oryyudorpy 
0 - *: i 6 9 T - 0 et §¢ ¢ 904 ¢ 9T oqoo8[g 
0 = = - tu 86 0 6 0 % oo WwW oe CZs [OSOpPBIg § SIFVUIOZG JO SIZISSOTH W4OIQUUy 
0 - -* - §8 0 0 - » 2 0 3 L 3 «- Josopwrg sIyVVMOS Adso[[y Sng 
or = - - 3 8 0 = 0 8 3 3 b OL +09208Td 
or = = - L g 0 = 0 9 Ld 8 t OT  _[osopeig SIFFBUIOYS SnoYyyYydy yuetindey 

cir: = n 5 9 n Ss 32 g|eozlsy| g2 ao Zz Ad VGH daLviaL SASVASIA 

Bae |el\zezlsisilel¢6| 22 | S| ES\|SS| Se | Be | g 

= a =] a 3] =] i) gq 2 : znintg mG = > =] 

aes = & os = os re 4 siasles| os ae & 

vab > se 4 > | 82%\358| 23 ZS g 

ene 2 a = | os gm | on 18s) Se 45 

PAS i) i] i) i] On | | = |sa = s ~ ° 

ao aoVHYONGH | NIVd | Be | § |Z) 4 S$ 4 

aes =“ Eo 2|32/3 | e | 

| a. | Q n n 
5 > = rs 
| z ' = mn 











AdVUGHL JO SLTIASAY 








HSVMHLOOW (%10'0) TOSOdVaG HLIM SUSVASIQ IVYO AO AdVUIHY, dO SLINSAY “[ AAV 








OBSERVATIONS ON CLINICAL USE OF BRADOSOL 875 


Summary of Results 
(he number of patients treated, the duration of treatment, and an over-all 
iary of the results obtained, for each disease, with Bradosol and placebo 


therapy appear in Table I. 

During the entire course of these studies no instance of local or systemic 
toxicity was noticed attributable to 0.01 per cent Bradosol therapy, nor was 
an. instanee of gastrointestinal upset, nausea, or other evidence of side reac- 
tio.s observed. Repeated and prolonged application of Bradosol did not re- 
suli in allergy in any ease. Therapy was well tolerated and well accepted by 
all patients. 

Bradosol (0.01 per cent solution) was used routinely and satisfactorily as 
the cold sterilization agent for office equipment and instruments over a period 


of ‘wo and one-half years. 

Suecessful therapy of some eases of antibiotic glossitis or stomatitis, gingi- 

vitis, denture sore mouth, pericoronitis, and oral moniliasis are reported. (See 
I.) 

iffective palliation with diminution of secondary infection was usually 
observed in treating recurrent aphthous stomatitis, drug allergy stomatitis, 
herpes labialis, and primary herpetic stomatitis. However, Bradosol was not 
ffective in treating the underlying primary disease under consideration in 
these eases. (See Table I.) 

No beneficial action of Bradosol was noted in the treatment of idiopathic 
vlossodynia, desquamative stomatitis, or erosive desquamation with hyperkera- 
tosis. 

In both the gingivitis and pericoronitis groups, appropriate remedial 
manipulative and operative procedures were required to effect permanent 
cure and to prevent recurrence of disease. 

The importance of the combined bacteriostatic and fungicidal properties 


of Bradosol are emphasized. 
Further elinieal investigation of Bradosol in the therapy of oral disease 


and as a prophylactie agent seems indicated. 
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Oral Pathology 


EFFECTS OF TRAUMA AND HYPERMOTILITY ON THE 
TEMPOROMANDIBULAR JOINT 


Roger G. Gerry, COMMANDER (DC) USN 


NY comparison of the effects of hypermotility and trauma on the temporo- 
mandibular joint provides interesting material for acquiring an under- 
standing of the kinesiology of the joint itself. 

Fundamentally, hypermotility is characterized by increased motion and 
trauma by decreased motion, and this basic antagonism is frequently useful 
therapeutically. 

The connection between chronic hypermotility and acute dislocation has 
already been pointed out by Markowitz and Gerry,’ and the effect of traumatic 
limitation of the excursion of one condyle on the other condyle has been 
described by the same authors' and by Sleeper.* The excellent opportunity 
which the traumatized patient affords the clinician in the demonstration of 
the mandibular kinesiology has been mentioned by Thompson and Brodie.’ 
Since the anatomy of the temporomandibular joint has been reviewed well and 
often in standard anatomy texts and in the periodic literature, no compre- 
hensive discussion of this subject will be made at this time. However, from 
time to time during this report, pertinent anatomic characteristics will be 
considered. It should be noted that a detailed knowledge of the anatomy 
and physiology of the temporomandibular joint is the basic and most im- 
portant requisite for any study of its clinical behavior. Actually, the develop- 
ment of the therapeutic factors will be the principal aim of this report. 

For the purpose of simplicity, the subject of trauma and its effects on the 
temporomandibular joint will be considered first, and subsequently the find- 
ings observed from these considerations will be applied to an evaluation of 
condylar hypermotility. No discussion will be made in this report of the 
several systemic and suppurative arthritides. These subjects have been 
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|, not beeause they are unworthy of discussion, but because they are, 
in goneral, unrelated to those phases of temporomandibular disease which are 


the subject of this report. 


om! 


Traumatic Derangements 


1e derangements of the temporomandibular articulation which are pro- 


duced by trauma from without the joint may be classified as follows: 


A. Acute Derangements: 

Condylar fractures. 

Condylar fracture-dislocations. 
Joint strains and contusions. 
4. Acute dislocations. 


1. 
2. 
3. 


B. Chronic Derangements: 
1. Postfracture condylar syndrome. 
2. Posttraumatic painful joint. 
3. Reeurrent dislocation and subluxation. 


or the purpose of convenience, so far as is possible these derangements will 
be discussed in groups rather than by the individual topics, as most present 
group problems rather than individual problems. It should be remembered, 
however, that each patient presents a separate clinical problem and should be 
managed as an individual. 


Condylar Fractures.—For the most part, these present no problems 
except when dislocation exists concurrently. When dislocation does not 
exist, it is necessary only to immobilize the mandible for the period indicated. 
If there is malposition of the condylar fragment, without anterior displace- 
ment, there is no need to reduce this fragment unless the overriding of the 
fractured parts makes it impossible to reduce the body of the mandible. If 
such interference exists, it must be eliminated, even though open reduction is 
necessary. Regardless of the type of treatment given the fracture, it is 
mandatory that the clinician accept the responsibility of following the 
patient’s progress long enough to determine that he has normal function of 
the healed condyle, unless such function is anatomically impossible. The 
criteria for evaluating normal condylar function, on this basis, are: (a) radio- 
graphie evidence of normal condylar excursion; (b) ability to masticate 
normally with the contralateral teeth; and (¢) ability to depress the mandible 
normally without deviation toward the side of the injured condyle. Ordinarily, 
normal condylar excursion will occur spontaneously but, when it does not, all 
available indicated methods of encouraging normal excursion, such as physio- 
therapy, exercises, and the use of training appliances, should be used until 
maximum function has been obtained. 

Condylar Fracture-Dislocation.—Fracture-dislocation is the condition that 


exists when the fractured condylar fragment is displaced anteriorly, and 
usually medially, to the crest of the articular tubercle or into the infra- 
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temporal fossa. Fractures of this type usually take place when the traumatic 
impact occurs at the moment when the mandible is depressed and the condyle 
is at the crest of the articular eminence. In such instances the spastic con- 
traction of the external pterygoid muscle, which accompanies traumatic im- 
pact, either holds the condyle at the crest of the articular eminence, or pulls 
it toward its origin into the infratemporal fossa. If such a fracture is 
allowed to heal without reduction, the mandible will deviate toward the in- 
jured side during depression and the patient will be unable to masticate with 
the teeth of the contralateral side. The deforming forces in these instauces 
are the shortening of the origin-insertion dimension of the external pterygoid 
muscle, the presence of limiting bands of sear tissue, due to hematoma, rupture 
of the capsular fibers, ete., and the restrictive action of the intra-articular dise.' 
In general, the greater the displacement of the condylar fragment, the greater 
the residual limitation of mandibular motion. Such limitation is undesirable 
beeause the patient finds it necessary to masticate with the teeth of the injured 
side, using the opposite, uninjured condyle which ultimately will develop the 
symptomatology of hypermotility. Because this resultant hypermotility of the 
uninjured condyle usually does not become annoying for months, or even a year 
or two, after fracture, it is referred to as the “postfracture' condylar syndrome.” 
In those cases where there is bicondylar fracture dislocation, the postfracture 
condylar syndrome is not a cause for concern, as the deforming forces are 
similarly present in both joints and the patient will be forced to work out a 


usable system of bilateral mastication. Fortunately, osteoarthritis does not 
follow badly displaced condylar fractures as occur in the case of the weight- 
bearing joints. 

When the fracture-dislocation of only one condyle exists, three systems of 
treatment are available to the clinician. These are: (1) immobilization with- 
out reduction; (2) open surgical reduction; and (3) condylectomy. 


Immobilization Without Reduction.—The mandible is immobilized with 
the teeth in anatomic occlusion, without any attempt to reduce the condylar 
fragment or to replace it in the glenoid fossa. In these cases it is usually 
necessary to train the patient to develop efficient function of the deformed 
joint after healing occurs. This is accomplished primarily by the use of 
exercises which are based on the limitation of the motion of the normal condyle 
and the stimulation of the motion of the deformed condyle. The simplest 
exercise for this purpose requires no special equipment. The patient is in- 
structed to place the tip of his tongue against the palatal surfaces of the 
molar teeth on the side of the uninjured condyle. He then opens and closes 
his mouth from this position (Fig. 1), which stimulates deviation of the 
mandible away from the side of the injured condyle. The patient usually will 
repeat this procedure for ten minutes hourly during the day until he can 
masticate easily with the teeth on the side of uninjured condyle. In many 
instances there will be sufficient condylar excursion, 3 or 4 mm., to accomplish 
this, but insufficient condylar excursion for unconscious, undeviating, man- 
dibular depression. This condition will not produce postfracture condylar 
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me as long as the patient has comfortable bilateral mastication. Simple 
trai .@ devices also are useful in retraining the fracture-dislocated condyle. 
These consist of a flanged appliance to stimulate movement away from the 
deformed eondyle for dentate patients (Fig. 2), and a maxillary denture with 


Fig. 1—Tongue exercise to encourage unilateral excursion of the mandible and anterior 
excursion of the contralateral condyle. 

Fig. 2.—Flanged appliance to encourage unilateral excursion of the mandible and anterior 
excursion of the contralateral condyle. 

_ Fig. 3.—Palatal inclined plane, on full denture, to encourage unilateral mandibular ex- 
cursion and anterior excursion of the contralateral condyle in the edentulous patient. 


a palatal inelined plane to encourage mastication on the side of the un- 
injured condyle for the edentulous patient (Fig. 3). Active assistive exercise 
may be used when there is insufficient incisal opening (Fig. 4). If feasible, 
it often is desirable that these procedures be carried out with physiothera- 
peutic cooperation, and that short-wave diathermy be carried on coneurrently. 
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Open Surgical Reduction.—In some cases of fracture-dislocation of the 
mandibular condyle, the proximal fragment can be replaced by depressing the 
molar teeth on the side of the injured condyle with a bite block, and simul- 
taneously elevating the condyle back into the glenoid fossa with a sharp 
elevator. This procedure is simple, but is usually ineffectual, and ordinarily 
is not attempted. For this reason, according to Thoma,* Sleeper,’ and others, 
reduction of the fracture-dislocated mandibular condyle usually implies 
surgical exposure of the articulation, recovery of the displaced condyle from 
the infratemporal fossa, and its replacement into the glenoid fossa in anatomic 


Fig. 4.—Active assistance exerciser using elastic traction to increase incisal opening in patients 
whose ability to depress the mandible has been inhibited by cicatrization. 
position. If there are no other mandibular fractures on the side of the 
injured condyle, transosseous fixation need not be used (Fig. 5). The 
mandible is immobilized in occlusion and the injury treated as an uncom- 
plicated subcondylar fracture. When other mandibular fractures are present 
and there is insufficient occlusal support, transosseous wiring is indicated to 
prevent medial or lateral displacement of the body of the mandible, with 
resultant malocclusion (Fig. 6). After the healing of a subcondylar fracture 
which has been treated in this manner, there is usually considerable limitation 
of motion due to scarring. This condition appears to respond to the same 
follow-up routine as that discussed earlier for the unreduced fracture-dis- 
location. The principal difference is that, when complete recovery occurs, 
the patient has an essentially anatomic joint. However, if there is sufficient 

searring, condylar excursion may never be obtained. 


Condylectomy.—This procedure is infrequently used and is probably 
performed only when open reduction is unsuccessfully attempted or in the 
instance of healed, unreduced fractures that are productive of symptoms. 
These patients will require a period of immobilization in anatomic occlusion, 
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Fig. 5.—Roentgenogram showing healed fracture-dislocated condyle in the open position. 





Fig. 6.—Planigraph showing transosseous wiring of a fracture-dislocated condyle. Complete 
condylar excursion could not be developed in this case. 
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and will also require the same type of retraining as the other two procedures, 
While these patients can be taught to masticate bilaterally, there usually will 
be a deviation of the mandible toward the condylectomized side during un- 
conscious mandibular depression, as a result of the destruction of the in- 
sertion of the external pterygoid muscle (Fig. 7). However, when the 
fracture-dislocation is severe, condylectomized patients may have better final 
funetion and a shorter postoperative course than those on whom open re- 
duction has been performed. 





Wie. 1A, De Se me ae on ee 

In any comparison of the three methods of management of the fracture- 
dislocated condyle, it seems evident that the first two are the treatments of 
choice, and that condylectomy should be reserved for the very special 
instances just described. In general, immobilization without reduction is 
indicated in cases where the anterior displacement is minimal, and open 
reduction is indicated where this deformity is great. The clinician must rely 
on his own clinical judgment in planning the treatment of the several inter- 
mediary displacements. In cases of doubt, it may well be best to withhold 
surgery. Those patients who have been treated with open reduction seem to 
require more time to reach normal mandibular function, but these are usually 
the most deformed cases, and it is unlikely that they would have done as well 
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- did if open reduction had not been performed. It is certainly not a 


as I 
treat ment to be performed lightly. At the U. S. Naval Hospital, St. Albans, 
New York, of the last sixty-five mandibular fractures, only two open re- 
ductions of fracture-dislocated condyles were performed. One patient, condy]l- 
ved after fracture-dislocation, was followed, but his surgery had been 
ned elsewhere. It is worthy of mention that in all cases of fracture- 


ecto 


peri 
dislocation, beeause of the concurrent edema, hematoma, and dense scarring 
following repair, body-section roentgenography, or planigraphy, is the radio- 
evap ic method of choice." 

oint Strain and Contusion.—These conditions are considered together 
because of their frequently similar symptomatology, even though the forces 
producing them are quite opposite. Contusion is less severe and less frequent 
and is the result of direct compressive trauma to the joint. It is charac- 
terized by pain, edema, limitation of motion, and mandibular deviation toward 
the injured condyle. Contusion does not occur as a result of transmitted 
force to the temporomandibular joint, as by a blow to the menton, as the 
spastic external pterygoid muscle is an excellent ‘‘shock absorber.’’ Joint 
strain is the result of a ‘‘stretching’’ force causing severe extension or even 


rupture of the fibers of the capsule, and is characterized by essentially the 
same symptoms as contusion. Strain may be quite severe when the mandible 
is traumatized at another point and there is luxation, without fracture, of 
the condyle. Hematoma of the articular and periarticular tissues, with sub- 
sequent searring, may occur in both strain and contusion. Joint strain is the 
painful condition which accompanies acute dislocation or dise derangement. 
Contusions rarely cause residual symptoms and usually respond well to local 
heat, diathermy, and, when observed early, to local injections of hyaluronidase. 
Strains, especially if the hemorrhage is severe, may produce considerable 
scarring with subsequent painful limitation of motion. This is the same 
process which oeceurs after the healing of malposed subcondylar fractures and 
is known as ‘‘posttraumatie painful joint.’’' It responds well to guided 
exercise to restore normal function, local heat, and physiotherapy, as has 
already been described. The acute strain itself is well treated by mandibular 
immobilization to prevent secondary hemorrhage and permit repair. Im- 
mobilization is particularly useful following the strain accompanying acute 
dise derangement, as the scar tissue formed helps provide future limitation 
of the eondylar hypermotility which primarily produced the strain. 


Acute and Chronic Dislocations—These conditions have been included 
under traumatie derangements, as they are certainly responsible for traumatic 
injuries to the joint. However, they are rarely, if ever, the result of an out- 
side foree.1. Even the acute dislocation caused by yawning, exodontia pro- 
cedures, ete., is almost invariably secondary to the existence of a prolonged 
condylar hypermotility, the existence of which the patient is frequently 
unaware. In these instances the patient acquires the muscular capacity to 
move the condyle sufficiently anteriorly so that the articular surfaces of the 
joint are no longer in contact, and the obliquely inclined posterior aspect of 
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the anteriorly inclined condyle permits it to be elevated into the inira- 
temporal fossa (Figs. 8 and 10). Acute dislocation produces severe strain and 
should be treated by reduction and immobilization for two to three weeks, to 
prevent a secondary hemorrhage with additional hematoma, and to permit 
tissue repair. In these cases the existence of a temporary posttraumatic pain- 
ful joint is almost an asset, as the patient will alter the motion habits which 
produced the primary hypermotility. When chronic dislocation is accom. 
panied by strain, it should be treated as an acute dislocation. When con- 





Fig. 8.—Roentgenogram showing range of condylar excursion in subluxation. The tip of the 
condyle travels in a horizontal plane beyond the apex of the articular eminence. 


eurrent strain does not oceur, immobilization is of little or no therapeutic 


value. After cessation of the acute symptoms, the causative hypermotility 
must be controlled, or the dislocation will recur. 


Hypermotility 

Hypermotility is the condition which exists when the mandibular condyle 
moves over a greater range of motion than is anatomically normal. As in the 
other joints, some parts of the articular surfaces of both osseous components 
should be in contact at all times. In the case of the temporomandibular joint, 
this requirement permits a range of motion of the ‘‘tip,’’ or posterior margin 
of the articular surface, of the condyle over the anterior slope of the glenoid 
fossa to a point slightly anterior to the most inferior part of the articular 
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eminence (Fig. 9). The several types of condylar hypermotility may be 
classified as follows: (1) asymptomatic hypermotility, (2) dise derangement, 
subluxation, and (4) dislocation. 


Fig. 9. 





Fig. 10. 


Fig. 9.—Roentgenogram showing the relationship of the condyle to the articular eminence 
in normal, forced, mandibular depression. 

Fig. 10.—Roentgenogram showing horizontal and vertical displacement of a dislocated 
condyle beyond the apex of the articular eminence. 


Dise derangement may exist concurrently with any of the other three 
types, and does not in itself indicate hypermotility of the condyle. It does 
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not persistently accompany the asymptomatic type for long without the 
development of subluxation or dislocation. The points of differentiation be- 
tween the types of condylar hypermotility are not clearly drawn, and a pre- 
cise diagnosis is sometimes difficult. For this reason, it may well be desirable 
to diagnose ‘these conditions as ‘‘econdylar hypermotility’’ only, as the 
severity of the hypermotility is ordinarily not important in planning the 
treatment. 

Asymptomatic Hypermotility.—This is the condition which exists when 
there is clinical and radiographic evidence of excessive condylar motion of 
which the patient is not aware, and which occasionally may be accompanied 
by infrequent episodes of dise derangement which the patient regards as 
‘‘normal.’’ 

Disc Derangement.—This is the condition which exists when the intimate 
disc-econdyle motion pattern has been disrupted, and ‘‘clicking’’ of the dise 
oecurs during condylar excursion. Derangement may occur at any point 
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Fig. 11.—Diagram showing condylar hypermotility cycle. 


during the condylar excursion, but most often oceurs at the terminal an- 
terior excursion, and next most frequently near the very beginning of the 
excursion. There is compensatory reduction of each derangement on the 
opposite excursion, as the disc must be carried posteriorly by the condyle be- 
cause there is no musculature which moves the dise posteriorly. It should not 
be inferred that dise derangement is always ‘‘curable’’ without surgery. The 
longer the duration of the symptoms, the more likely is the dise to be fixed 
in an abnormal position by sear tissue. It has already been mentioned that 
dise derangement is not always a component of hypermotility. It has been 
pointed out by Weinmann and Sicher® and Thompson® that when derangement 
occurs early in the excursion it is caused by the interference of the cusp 
slants of the teeth with the normal posterior condylar pathway. 
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Subluxation and Dislocation.—Subluxation is the condition which exists 
the hypermotile condyle has moved horizontally beyond the anterior 
of the normal range of excursion. It may be demonstrated radio- 
ically by showing the tip of the condyle anterior to, but not superior to, 
‘est of the articular tubercle (Fig. 8). Dislocation represents a more 

degree of hypermotility than subluxation and may be demonstrated 
radiographieally by horizontal and vertical displacement of the condylar tip 
beyond the articular tubercle (Fig. 10). There is no radiographic differentia- 
tion between single acute dislocation and chronic recurrent dislocation. The 
development of econdylar hypermotility is a cyclic phenomenon which originates 
in a deforming foree which makes it desirable for the patient to move either or 
both condyles over a greater than normal range to accomplish greater excur- 

\f the mandible. With increased mandibular excursion, greater external 

pterygoid muscular capacity develops, which results in a greater range 

of condylar travel. At some point in the cycle, dise derangement usually 
occurs, permitting still greater condylar excursion, increased external ptery- 

goid capacity, and a still greater degree of dise derangement (Fig. 11). 

The process continues until there is some interference with this cyclic pattern. 
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Fig. 12.—Severe malocclusion not accompanied by condylar hypermotility because no attempt 
was made to compensate for masticatory inadequacy. 


Unilateral hypermotility is the most easily treated and usually is caused by 
unilateral mastication of the teeth of the contralateral side as a result of 
painful caries, unequal occlusal capacity, habit, or the postfracture condylar 
syndrome. When the hypermotility is bilateral, evaluation of the deforming 
foree, or forees, may be more difficult, and may have both maloceclusive and 
emotional components. It is likely that both are present in those cases where 
trauma is not a factor. Bilateral hypermotility is seen frequently in patients 
who, because of lack of molar occlusion, masticate with their anterior teeth. 
It is also frequently absent in patients with similar occlusal inadequacies who 
apparently are satisfied with a lesser degree of masticatory efficiency. Patients 
also have been observed with marked overjet who do not attempt to accom- 
plish an incising bite and consequently do not have hypermotility (Fig. 12). 
Patients with similar occlusions, who were able to protrude to incision or 
beyond, had condylar hypermotility. Other patients, with quite normal 
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occlusions, have been seen who had serious symptoms of hypermotility as a 
result of habit, overuse of the mandible as an instrument of expression, ete. 
Individuals under stress will often practice exaggerated protrusive movements 
of the mandible. Several patients have been seen who were amateur boxers, 
and their hypermotility is thought to be the result of protrusive manipula- 
tions of their bite pieces during fatigue, rather than of direct compressive 
trauma to the joint. In order to evaluate more adequately the emotional 
phases of condylar hypermotility, the services of a psychiatrist have been 
enlisted as a part of the diagnostic procedure at the Temporomandibular 
Clinie of the U. S. Naval Hospital, St. Albans, New York. For the past 
several months psychiatric evaluations have been performed on all patients 
with hypermotility symptoms (except those having unilateral problems over 
which they have no control, as the postfracture condylar syndrome). The 
psychiatrist is given no clinical information except that the patient has 
condylar hypermotility. While the series of patients so evaluated is not yet 


Fig. 13.—Roentgenogram showing undeveloped articular eminence in a joint with no condylar 
hypermotility. 
sufficiently large, it is the impression of the psychiatrist that correlative 
personality factors may be present. A further report covering the emotional 
aspects of condylar hypermotility will be presented when sufficient patient 
data have been collected.’ Premature occlusal contacts also seem to be a 
factor in stimulating overt mandibular movements which ultimately may 
produce hypermotility, as may the abnormal paths of closure described by 
Weinmann and Sicher® and Thompson.* Skeletal considerations apparently 
are not a factor, as individuals with poorly developed articular eminences are 
frequently free of symptoms (Fig. 13). Individual habits of motion are also 
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important predisposing factors in the development of hypermotility. Just as 
high y individual ‘‘gaits’’ are acquired in walking, individual patterns of 
mar: libular motility are also acquired. 
is useless to attempt to correct condylar hypermotility without the 
elimination of the deforming force. Sometimes the precise mechanism of this 
force may not be evaluated fully, but has been successfully eliminated by the 
removal of all known factors contributory to hypermotility and by helping the 
it understand his problem and enlisting his cooperation in overcoming 
On this basis, it is not indicated to treat most patients having the asympto- 
atic type of condylar hypermotility, as the required patient cooperation is 
generally lacking in this group. An explanation for the frequent failure of 
the technique of treating hypermotility with injections of sclerosing solutions, 
as described by Schultz,’ is the failure to eliminate the deforming force which 
stimulated the development of the original hypermotility. 


Diagnosis and Treatment.—Most patients will present during an episode 
of pain in either or both temporomandibular joints, which may have followed 
a loud ‘‘pop’’ that may have been accompanied by an episode of acute dis- 
location which the patient reduced manually or which was reduced by some- 
one else. The acute dise derangement may not have recurred since the 
initial episode, but the patient very often has symptoms of pain and limita- 
tion of exeursion, Sometimes there is a history of several such episodes. 
Frequently there is clicking in the other joint which is not painful, but which 
may be hypermotile. There may be interference with mandibular depression 
and deviation of the mandible toward the painful joint on opening. Fre- 
quently there is no history of pain at all, and the patient presents because the 
“clicking’’ is annoying, his jaw ‘‘sticks,’’ ete. The pain, when present, is the 
result of acute joint strain, which has been mentioned earlier, and should be 
treated as described for this condition. Immobilization is indicated in severe 
cases, but when the injury is relatively mild a soft diet, use of local heat and 
diathermy, and salicylates usually will accomplish a resolution of symptoms 
within a few days. This ‘‘splinting action’’ of the strain will usually mask 
the symptoms of condylar hypermotility unless it occurs concurrently, in a 
chronic state, in the opposite joint. During the healing process the patient 
will frequently observe the pain on awakening as the effect of tissue repair 
which has oceurred during sleep. Until the acute symptoms have resolved, 
little effort should be made to accomplish any permanent improvement. After 
the acute pain has subsided, radiographs should be taken of both joints, at 
the maximum incisal opening which should be recorded, so that the degree of 
condylar hypermotility may be noted. Normal persons have incisal openings 
of 35 to 45 mm. but there is a high degree of individual variation. Patients 
with severe overbite will require much greater condylar excursion to accom- 
plish the same incisal opening than will patients with normal incisal relation- 
ships. Opera singers may have relatively great incisal openings which they 
accomplish without condylar hypermotility as the result of increased capacity 
of the suprahyoid musculature during mandibular depression. The path of 
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the menton in uninterrupted lateral excursion is also of importance. In 
normal mastication a lateral mandibular excursion of 3 to 4 mm. is sufficient 
to bring the buccal cusps of the mandibular teeth into the masticatory posi- 
tion. Many patients with condylar hypermotility have lateral mandibular 
excursions of 15 to 20 mm. It is actually as a result of these bizarre lateral 
excursions that the hypermotility cycle is started. For this reason, condylar 
hypermotility is rarely seen in patients wearing full dentures, as lower 
dentures are not stable during bizarre lateral excursion of the mandible and 
the patient is forced to limit his mandibular activity to control his lower 
denture. 

When dise derangement is present at or near terminal condylar excursion, 
it is probably the result of a slight backward tilting of the dise as the condyle 
passes beyond the articular eminence. This disc derangement is reduced 
when the condyle returns, as the disc must be carried posteriorly by the 
condyle since there is no musculature to move the dise posteriorly. When 
dise derangement occurs at or near the beginning of condylar excursion, it 
is due, as explained by Weinmann and Sicher® and Thompson, to the im- 
mobilization of the dise, by external pterygoid tonicity, in its normal position 
of closure, while the condyle travels further posteriorly in an abnormal path 
as the result of occlusal cuspal interferences. It has been indicated earlier 
that this condition is not necessarily accompanied by condylar hypermotility. 
Dise derangement may also occur at any intermediary point along the 
condylar pathway, but, regardless of where the derangement occurs during 
the anterior condylar excursion, there is almost invariably a dise reduction 
during the posterior condylar excursion. In those cases in which the hyper- 
motility is unilateral, it is usually necessary only to make mastication comfort- 
able with the teeth on the side of the hypermotile condyle, and to encourage 
bilateral mastication. In cases where both condyles are hypermotile, the 
deforming force may be more obscure, as the emotional component may be 
greater. Where the occlusion is essentially normal and the dise derangement 
occurs near terminal excursion, many patients do very well if the mechanism 
of hypermotility is explained to them and they voluntarily avoid condylar 
excursion to the extent necessary to produce dise derangement. This practice 
has been followed for a year or more with several selected patients who have 
had no recurrence of symptoms. When premature contacts exist they should 
be eliminated, and when mandibular overclosure is present occlusal splints 
or fixed bridgework should be supplied to correct this loss of vertical 
dimension. The principal aim in any occlusal alteration for the treatment of 
condylar hypermotility should be to provide the patient with an anatomic, 
comfortable, definite position of closure, so that overt movement of the 
mandible will not be stimulated. 


Muscular Training in the Treatment of Condylar Hypermotility—A 
description already has been given of the use of flanged appliances (Figs. 2 
and 3) and tongue exercises (Fig. 1) in the development of condylar motility 
in joints in which there is limited condylar excursion. The same principles 
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are also useful in discouraging overfunction of the hypermotile condyle by 


el raging use of the asymptomatic joint. The discussion of bicondylar 
hyp:rmotility so far has been limited to an evaluation of its development, 
dias iosis, and removal of the deforming force or forces. Frequently, manage- 
mer’ of this type is insufficient because the capacity for hypermotility still 
exi and the habit of moving the mandible over a bizarre range of motion is 
still present. Following the concept that hypermotility of the mandible has 
as physiopathologie basis an increased external pterygoid muscle capacity, 
we ve attempted to treat this problem with a direct approach with the 
rationale that if a normal condylar excursion can be maintained, concurrent 


dis« derangement, if present, will ultimately repair. 
(he skeletal system of the body is built and operated as a series of levers 


and eaeh lever has its ecounterbalancing muscular force. In the treatment of 
patients with bieondylar mandibular hypermotility, we have attempted to 
develop the capacity of the suprahyoid musculature group, which is an 


antagonist to the external pterygoids. It has been mentioned earlier, for 
example, that opera singers have the ability to accomplish abnormal mandibu- 
lar depression without condylar hypermotility, because of their use of the 





Fig. 14.—Apparatus used for progressive resistance exercise to increase the muscular 
a of the ~~ aaa group. The weight, which is not shown, is increased gradually 
rom 3 to 15 pounds. 


suprahyoids in depressing and retruding the mandible. On this basis, that is, 
to strengthen the suprahyoid group, we have applied the principles of pro- 
gressive resistance exercise as set forth by DeLorme and Watkins,’° who 
contend that the strength of a muscle can be augmented significantly only 
by contracting against a degree of resistance that calls forth a maximal 
effort. The best results were obtained by repetitive bouts of exercise, each 
reaching maximal intensity..1 The muscles were prepared for exercise by 
heating, as lowering muscle temperature reduces muscle irritability and work 
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capacity. For this reason athletes ‘‘warm up’’ before calling on muscular 
co-ordination to be at its peak. In the treatment of hypermotility cases, this 
warm-up was accomplished by the use of microwave diathermy. The resistive 
load was applied by the use of a weight attached to a cord which was passed 
over a single pulley and which was then fastened to the handle of a lower 
impression tray which had been attached previously to the lower teeth with 
impression compound (Fig. 14). The initial resistive load should be 3 pounds, 
and should be increased progressively to 15 pounds. The rate of increase 
depends on the patient’s capacity. During the exercises it is important to 
stabilize the patient’s head to prevent any tendency to move the weight by 
flexing and extending the neck. 

To date, the results of this type of exercise have been very satisfactory 
when applied twice daily. The contractions of the suprahyoid muscles can be 
palpated easily as the patient acquires increased capacity. To date, there 
has been a significant reduction in condylar motility in two to three weeks. 
When condylar excursion reaches a normal range, it may be anticipated that 
repair of most concurrent dise derangements will occur spontaneously. If 
repair of the dise derangement does not occur within a reasonable period of 
time, and especially if the symptoms have been prolonged, it may be assumed 
that the dise has been fixed in an abnormal position by scarring. Meniscee- 
tomy is the treatment of choice in such circumstances. 


Summary 

1. The acute and chronie traumatic derangements of the temporo- 
mandibular joint have been classified and defined, and the treatment for each 
of the derangements described. 

2. The term condylar hypermotility has been defined and its component 
derangements classified. 

3. The terms condylar hypermotility, disc derangement, subluxation, and 
dislocation have been defined and their respective etiologies, diagnostic criteria, 
and therapeutic considerations discussed. 

4. The principles of progressive resistance exercise as they relate to 
condylar hypermotility have been discussed. 


Conclusions 


1. In general, the fundamental effect of external trauma to the temporo- 
mandibular joint is limitation of condylar motion. 

2. In general, the fundamental effect of overfunction of the temporo- 
mandibular joint is condylar hypermotility. 

3. Hypermotility of the uninjured condyle may occur as a result of 
trauma as a part of the postfracture condylar syndrome. 

4. Open reduction of condylar fractures is indicated only in eases of 
severe fracture-dislocation, or when it is impossible to reduce the teeth into 
correct anatomic occlusion. 
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. Corrective exercise is an important adjunct in the treatment of both 
iatie and hypermotile joint derangements. 

. Condylar hypermotility is a cyclic phenomenon which involves bizarre 
libular movement, increase in external pterygoid muscle capacity, and 
ly, but not always, dise derangement. 

. The deforming force which stimulates bizarre mandibular movement 
ly includes emotional and malocclusive elements. 

;. Strengthening of the suprahyoid musculature is of value in counter- 
cing inereased external pterygoid muscular capacity, when the latter 
nues to eause condylar hypermotility after the deforming forces have 
eliminated. 

). All dise derangements are not the result of condylar hypermotility, 
vice versa. 

\0. Prolonged dise derangement may imply fibrosis of the dise in mal- 
ion, in which eases meniscectomy is the treatment of choice. 
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TUBERCULOSIS OF THE ALVEOLAR GINGIVA 


Karu W. Bruce, D.D.S., RocHEestTer, MINN. 


RAL tuberculosis is not often observed in general clinical practice today 
because of the excellent measures which are available to diagnose, treat, 

and control the various forms of tubereulosis, particularly the pulmonary form 
in its early stage. Tuberculosis of the mouth is not so rare, however, that it 
ean be completely overlooked in the differential diagnosis of oral lesions. 
Tuberculosis may invade the lips, cheeks, gingiva, hard and soft palates, 
tongue, alveolar processes, and dental pulp. Among those who have described 
apical lesions of the dental root are Darlington and Salman,' Shengold and 
Sheingold,? and Stafne.* The tongue seems to be the most common oral site 
of tuberculous lesions. 

The general consensus favors the concept that tuberculosis of the mouth is 
usually a complication of far-advanced pulmonary tuberculosis. The oral 
lesion thus results from secondary spread, either by infected sputum or through 
the blood stream to the oral site. Ornstein‘ has stated that tuberculosis of the 
mouth also is encountered in spread from extrapulmonary foci. 

Primary tuberculosis of the gingiva has been reported by Cameron,’ 
Bernstein,’ Collins and Cook,’ Martin,’ Ehrhardt,? and Duken.'’® Rubin,” 
however, has asserted that primary tuberculosis of the mouth probably does 
not occur. It must be assumed, in any event, that primary tuberculosis of the 
gingiva, if it does occur, is very rare. 

The literature gives the impression that oral tuberculosis is probably five 
times more prevalent in the male than in the female and that it is most prev- 
alent in the third and fourth deeades of life. 

The reported incidence of occurrence of oral tuberculosis in persons with 
tuberculosis elsewhere in the body has varied greatly. Burket** asserted that 
oral tuberculosis represents from 0.35 to 3.65 per cent of all types of this in- 
fection. Bryant'* encountered seventeen cases of oral tuberculosis among 
7,000 patients under clinical observation for advanced tuberculosis. Farber 
and his co-workers'* found nine cases of tuberculous ulceration of the tongue 
in 9,000 cases of tuberculosis elsewhere in the body. Rubin,™ in a clinical 
study of 5,000 cases of tuberculosis at the Montefiore Hospital in New York, 
discovered seventy-two instances of tuberculosis of the mouth. Katz’ found 
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ulosis of the tongue in 19.9 per cent of 200 consecutive necropsy cases 
bereulosis. This may indicate that oral lesions are more prevalent in the 
nal phase of the disease than earlier. 


Report of Case 


17-year-old white man who was seen in the dental section of the Mayo Clinic on 
18, 1953, presented the chief oral complaint of ulceration of the left mandibular 
ir gingiva in the canine region. This ulceration, first noted approximately three 
s previously, had appeared as a small elevated lesion following the extraction of a 
r of teeth in this region at a time when the patient was undergoing removal of all 
th. The home dentist had assumed that the lesion was produced by a sequestrum 
was about to be sloughed spontaneously. 
Vhen the patient was first seen at the clinic, only the maxillary left central and 
incisors and the left maxillary canine remained in the mouth; these teeth had not 
extracted because the home physician had thought that the patient’s general physi- 
ndition would not permit it, The patient complained of loss of appetite and re- 
i that he had lost 20 pounds (9.1 kg.) in the last six months. There was no history 
er, night sweats, or hemoptysis, but he had a minimal cough. He had consumed a 
f whisky a day in a three-year period ending in November, 1952. Since then he had 
| aleoholie beverages only occasionally. He smoked three packages of cigarettes per 
He also told of abdominal symptoms such as constipation, cramping, and pain that 
been present in various degrees for fourteen years. Episodes of vomiting had been 


rienced oceasionally. Four weeks prior to coming to the clinic, he had noted some 


ght red blood in the stools. 


Tuberculous ulceration of the gingiva and contiguous labial sulcus in the left man- 
dibular canine region. 


Oral examination disclosed an ulceration of the left mandibular alveolar gingiva in 
the canine region. The lesion measured 3 cm, in diameter and extended into the mucous 
membrane of the labial suleus. The tissue immediately adjacent to and circumscribing the 
ulcer appeared raised, swollen, and'inflamed. The edge of the ulcer was irregular and un- 
dermined in some places. The lesion had a raw, pebbly, granulated appearance in some 
areas and it was covered by a yellowish gray slough in others. It was so painful that 
examination was difficult (Fig. 1). Since the three remaining teeth were situated directly 
above the ulceration, some consideration was given to the possibility that this lesion was 
a factitial uleer caused by traumatization from them. Complete periapical dental roent- 
senograms revealed no osteolysis in the alveolus adjacent to the ulcer (Fig. 2). 





‘uo[se1 oulUBO 
JB[NGIpPUBUL J] BY} UT UOTZBIGdIN BY} 0} JUBDB{qns SNoeAdle sNo[NjUePe OG} Ut 


(s{SA[09}S0) 9UOG JO UO}JONIYsSep OU Ss} Be4YL—Zs “31d 





TUBERCULOSIS OF ALVEOLAR GINGIVA 897 


Che general physical examination disclosed that the patient was 5 feet, 8 inches 


173 em.) tall and that he weighed 122 pounds (55.3 kg.). His blood pressure was 


m. of mereury, systolic, and 75 mm., diastolic. The pulse rate was 80 per minute 


_ Fig. 3.—a, Chronic granuloma. Langerhans’ giant cells, epithelioid cells and lymphocytes 
are observed. _Imperfect tubercle formation is present. Surface ulceration can be noted with 
the adjacent intact epithelium being hyperplastic (hematoxylin and eosin; magnification, 
X120), b, Area of caseation necrosis which is marginated by histiocytic reaction. Lympho- 
cytes and one Langerhans’ giant cell are also present in this field (hematoxylin and eosin; 
magnification, 125). ec, Slender, beaded, rod-shaped, acid-fast organisms are scattered 
throughout the diseased tissue (Ziehl-Neelsen method; magnification, 1000). 


and the temperature was 98.8° F. Positive findings included some bilateral decrease of 
resonance in the upper part of the chest and the presence of an ill-defined mass in the right 
lower quadrant of the abdomen. 

Biopsy of the oral lesion disclosed chronic granulomatous inflammation histologically 
compatible with tuberculosis. The surface epithelium was ulcerated and the epithelium 
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that remained and was adjacent to the ulceration was hyperplastic. Langerhans’ giant 
cells, epithelioid cells, and lymphocytes were all present in the subepithelial zone, and 
fairly good tubercles were evident in some areas (Fig. 3, a). Caseation necrosis also was 
noted (Fig. 3, b). The Ziehl-Neelsen technique of staining revealed acid-fast bacilli in con- 
siderable numbers in the histiocytes and the giant cells of the diseased tissue (Fig. 3, «). 

Roentgenographic examination of the small and large intestines disclosed an ulcerated 
tumefactive lesion involving the terminal 7 or 8 inches (about 18 to 20 em.) of the ileum 
and also the tip of the cecum. The radiologist thought that this lesion could be tuberculous, 

Laboratory studies disclosed the following: erythrocyte count, 4,250,000 per cubic 
millimeter of blood; hemoglobin, 13.5 Gm. per 100 c¢.c.; leukocytes, 10,000 per eubie milli- 
meter; differential counts—neutrophils, 71.5 per cent, lymphocytes, 15.5 per cent, mono- 
cytes, 8.5 per cent, eosinophils, 5 per cent, and basophils, 1 per cent; sedimentation rate 
(Westergren method), 19 mm. in one hour; blood serologic reaction for syphilis (Kline 
test), negative; reaction to 0.000,01 mg. of purified protein derivative of old tuberculin, 
negative; culture of sputum for tubercle bacilli, positive; direct smear of sputum, posi- 
tive for acid-fast organisms; culture of gastric washings for tubercle bacilli, positive on 
two occasions five days apart; culture of gingival lesion for tubercle bacilli, positive; cul- 
ture of tissue from the oral ulcer for Brucella and fungi, negative; and isolation of tuber- 
ele bacilli by guinea-pig inoculation with material from the gingival lesion, positive. 


On the basis of these physical and laboratory findings, it was agreed that the patient 
had active pulmonary tuberculosis along with coexisting tuberculosis of the ileocecal region 
and a secondary tuberculous lesion of the oral cavity. He was advised to seek immediate 
antituberculosis treatment in a sanatorium. 


Comment 


Oral tuberculosis is not frequently observed in general clinical practice. 
Studies carried out in sanatoriums on patients with clinical tuberculosis in- 
dicate that the incidence of tuberculosis of the mouth is not high. When it 
is present it usually is associated with advanced pulmonary tuberculosis. 
Necropsy findings, however, seem to indicate a somewhat higher incidence of 
oral tuberculosis, especially of the tongue, than is evident clinically. This may 
be interpreted to mean that oral tuberculosis occurs more frequently in the 
terminal phase of the disease. 

The relative infrequency of clinical oral tuberculosis in the presence of 
tubercle bacilli in the sputum may be explained on the basis of the findings 
of Kanter and Appleton,’* who demonstrated that the saliva exerts a bac- 
teriostatie effect on tubercle bacilli. Shengold and Sheingold? have expressed 
the belief that the rarity of oral tuberculosis has some relationship to the lack 
of lympathic tissue in the mouth—a type of tissue which they think is par- 
ticularly susceptible to inoculation with tubercle bacilli. Katz’ has suggested 
that the stratified squamous epithelium of the oral cavity probably resists the 
direct penetration of tubercle bacilli and that the presence of saprophytic 
organisms in the mouth may contribute to the immunity of oral structures. 

In the case reported in this article, it is assumed that the pulmonary in- 
fection antedated the ileocecal and oral tuberculosis. The history indicates 
that the oral lesion was the last of the three to be manifested. The oral lesion 
and the ileocecal lesion were most likely secondary to a primary focus in the 
lungs. These secondary lesions probably arose from the exogenous autoin- 
oculation of some pre-existing nontuberculous lesion. It would seem that the 
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lesion followed the extraction of teeth in that region, yet it would be 
liieult to prove that the lesion had not been initiated in a periodontal pocket 
cent to the teeth at the site of the lesion and actually existed prior to ex- 
tion of the teeth. 
[vy and Appleton’? observed that extraction of teeth is a factor in the 
nception of a tuberculous lesion in that region. It would seem unwise, how- 
ever, to stress the importance of extraction of teeth as the only predisposing 
or to oral tuberculous infection when attempting to establish etiological 
ors in the mouth, where trauma is legion and the mucous membrane is 


seliom without some break in its surface continuity. 

Katz,’ Finney and Finney,'* and Feldman" expressed the opinion that 
trauma plays an important part in the genesis of oral tuberculosis. If an oral 
lesion results from oral trauma without a break in the surface epithelium, the 
endogenous route of infection via the blood stream would seem to be the ave- 


nue of spread from the primary focus which is usually located in the lungs. 
This would seem reasonable inasmuch as it is known that injured or inflamed 
tissue tends to localize blood-borne bacteria. 

In this case of oral tuberculosis there was an associated gastrointestinal 
lesion. Katz observed, in cases of tuberculosis studied at necropsy, that tu- 
herculous involvement of the gastrointestinal tract not only occurs more fre- 
quently, but also is more extensive when it is associated with lingual tubercu- 
losis than when it is not. Possibly this observation with regard to the tongue 
holds true for tubereulosis of the mouth in general. 

It must be emphasized that the diagnosis of tuberculosis should not be 
made on histopathologic grounds alone. Other irritants can bring forth a 
granulomatous response, as well. For example, a granulomatous reaction can 
be caused by nonbacteriologic agents such as silica, silicates, beryllium, and 
certain lipids. Also, bacterial agents such as Histoplasma capsulatum, blas- 
tomyces, Leishmania, Coccidioides immitis, eryptococeus, Treponema pallidum, 
and tuberele bacilli can produce granulomatous reactions. Hence, the patholo- 
gist must frequently call on other specialists to arrive at the correct diagnosis. 
Of these the bacteriologist should play the most important role. The bacteriolo- 
gist, through acid-fast stains of tissue, cultures, guinea-pig inoculation, and so 
forth, usually ean determine the offending irritant responsible for the granu- 
loma, provided it is of a bacterial nature. 

The accurate diagnosis of tuberculosis of the mouth, or of any other part 
of the body, depends, then, on the isolation and identification of the organisms 
by accepted bacteriologie techniques. 
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SUPERNUMERARY MAXILLARY INCISORS 


Puiup J. Boyne, LieuTENANT (DC) USN 


F \UR cases of supernumerary teeth occurring in the region of the maxillary 
ntral incisor and four eases of supernumerary maxillary lateral incisors 


were observed in the course of oral examination of 2,550 men in the Naval 


Service between the ages of 17 and 36. All the patients in this study pre- 
viously had received periapical radiographs of the maxillary teeth as an adjunct 
to the diagnosis of suspected oral pathologie conditions. It was believed that 


these examinations and radiographs could be utilized further in obtaining an 
indication of the relative incidence of the occurrence of supernumerary teeth 
in the anterior maxillary area. 

Of the four eases of supernumerary central incisors, two were bilateral 
and completely erupted (the so-called mesiodens).' The two occurring unilat- 
erally were unerupted. One of the latter was completely inverted, with the 
crown appearing roentgenographically to be in close proximity to the floor of 
the nose. The four eases of supernumerary lateral incisors were all completely 
erupted and in good functional occlusion. 

In view of their unusual nature, all four cases of supernumerary central 
incisors are presented here. Since all cases of this anomaly occurring in the 
maxillary lateral area presented essentially the same tooth form and degree of 
eruption, only one of the four cases observed in this group will be reported. 


Case Reports 

Case 1.—A 37-year-old machinist’s mate reported to the dental clinic with a complaint 
of ‘‘sore gums and loose teeth’’ in the upper anterior region. Oral examination revealed 
two peg-shaped supernumerary central incisors located in the midline between the normal, 
fully erupted, central incisors. These supernumerary teeth were in excellent occlusion and 
alignment. However, there was marked gingival recession and periodontal pocket formation 
involving both the supernumerary incisors and the normal permanent central and lateral 
incisors. Purulent material was expressed from the periodontal pockets of both supernumerary 
teeth. Radiographs revealed a loss of from one-half to two-thirds of the interdental bone 
from the supernumerary and central incisors. 

It was decided that the best course of treatment would be to extract the six incisors and 
construct a cuspid-to-cuspid bridge. This was accomplished, and the bridge, which contained 
four lateral and two central incisors, presented a marked esthetic improvement over the 
previously existing condition. 

Case 2A 20-year-old seaman reported to the dental clinic with a complaint of 
‘bleeding gums.’’ Oral examination revealed two supernumerary incisors completely erupted 
on the palatal side of the normal central incisors. The right supernumerary tooth was larger 
than the left, and was conical in shape. The normal left lateral incisor was displaced 
palatally, giving it the appearance, upon cursory examination, of also being supernumerary. 
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Fig. 2. 


Fig. 1.—Case 1. Left, two fully erupted, peg-shaped, maxillary central supernumerary 
teeth in good alignment and occlusion. Right, cuspid-to-cuspid bridge replacing the extracted 
central, lateral, and supernumerary incisors. 

Fig. 2.—Case 1. Left, palatal view of the two supernumerary central incisors. Right, 
cuspid-to-cuspid bridge replacement. 
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Fig. 3.—Case 2. Two supernumerary central incisor teeth with palatally displaced left 
lateral incisors. 

Fig. 4.—Case 2. Labial aspect of two supernumerary central incisors and the palatally 
dispiaced normal left lateral incisor. Vincent’s infection was present between these teeth and 
the normal central incisors. 
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alatal gingival area was markedly inflamed and the typical ulcers of Vincent’s infection 
.d the soft tissue between the supernumerary and the normal incisor teeth. 

The patient was treated for Vincent’s infection, and a week later both supernumerary 
s and the displaced left lateral incisor were extracted. Healing was uneventful and 
was no recurrence of Vincent’s infection. 








k 5.—Case 3. Inverted supernumerary central incisor with coronal portion in a superior 
position. 





Fig. 6.—Case 4. Left, large well-developed supernumerary central incisor lying below a 
smaller supernumerary tooth which is situated along the midline of the right maxilla. Right, 
irge supernumerary central incisor with the smaller tooth superimposed on its coronal portion. 


Case 3.—A 34-year-old chief electrician’s mate requested that his upper teeth be 
‘*x-rayed,’’ stating that he had been informed -two years previously by his dentist that he had 
an ‘‘extra tooth,’’? which should be observed periodically by radiographic examination. A 
periapical film was negative. However, an occlusal radiograph demonstrated a radiopaque 
structure resembling a tooth lying along the midline of the premaxilla, with the crown in a 
superior position approximating the floor of the nose. Further occlusal radiographs demon- 
strated this structure more clearly, and a diagnosis of impacted supernumerary central incisor 
was made. The patient was asymptomatic and, since no apparent pathology was present, no 

t surgical treatment was undertaken. 
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Case 4.—A 20-year-old seaman reported for a routine dental examination, The upper 
right incisor was markedly deformed, with a large cusplike growth of enamel protruding along 
the lingual aspect of the crown. A periapical radiograph exhibited a large, apparently well- 
formed, impacted supernumerary central incisor adjacent to a smaller toothlike structure. 
An occlusal film revealed the smaller radiopaque structure to be superior and slightly medial 
to the larger supernumerary tooth. The patient had never experienced any pain or discomfort 
in the area, and the two supernumerary teeth apparently were having no adverse effect upon 


the existing occlusion. No surgical interference was undertaken. 


Fig. 7.—Case 5. Two well-developed right lateral incisors in excellent function and occlusion. 


Case 5.—In the course of routine dental examination, a 20-year-old seaman presented two 


well-formed right maxillary lateral incisors in good alignment and occlusion. Amalgam and 
silicate restorations were present in both teeth. No evidence of periapical pathology was 
demonstrable radiographically, and the responses to the electric pulp tester were within normal 
limits. 

It has been observed that supernumerary teeth, although they may occur 
anywhere in the dental arch, most frequently are found in the region of the 
upper central incisors.” * These cases represent a total of seven supernumerary 
central incisors and four supernumerary lateral incisors. No cases of super- 
numerary cuspids were observed. Of the patients examined, 0.31 per cent 
exhibited anterior maxillary supernumerary teeth. This percentage would ap- 
pear to be somewhat lower than that reported in a study made by Stafne,* in 
which he found 227 maxillary central incisors, nineteen lateral incisors, and two 
euspids occurring as supernumerary teeth in a study of 48,550 patients. This 
would represent an incidence of this anomaly in the anterior maxillary region 
of approximately 0.50 per cent. The possibility of supernumerary teeth having 
been extracted previously in the group studied was not overlooked. Four 
hundred and ten patients had one or more maxillary incisors missing at the 
time of the study. However, a past history of removal of ‘‘extra teeth’’ could 


be elicited in only four cases. 
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[he occurrence of supernumerary teeth is of more than mere academic 
st, for this anomaly may be a predisposing factor in the production of 
disturbances in occlusion, gingival inflammation, and periodontal disease. 
dition, a relatively high percentage of the unerupted supernumerary teeth 
1e cystic. Early detection is essential in aborting these complications, 
eriodie roentgenographic examinations of the unerupted supernumerary 
should be accomplished with a view to early recognition of any cystie or 
logie change. 
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AMELOBLASTOMA IN A 33-YEAR-OLD BOY 
Report of a Case 


H. A. Hunter, D.D.S.,* anp Gorpon Nikiroruk, D.D.S., M.S.,** 
TORONTO, ONTARIO 


HIS ease report is noteworthy because of the age of the patient and some 

interesting histologic features. 

Admitting History.—The patient, a 3-year-old boy, was admitted to the 
Hospital. for Sick Children in Toronto on Jan. 24, 1953, with a history of a 
hard mass in the right mandible observed shortly after birth. This mass had 
been steadily increasing in size and, on admission, appeared to extend from 
the second primary molar to the lateral incisor area. The primary cuspid was 
almost completely buried by the growth. Separation of about 3 mm. was ob- 
served between the first primary molar area and the cuspid. There had been 
no pain associated with this condition. 


Report of Radiographic Examination.—I'ull mouth periapical and lateral 
films of the mandible, with particular reference to the right side, were made. 
Evidence of a large, lobulated, cystic area involving the anterior portion of 
the body of the mandible was seen (Fig. 1). A tentative diagnosis of a giant- 
cell tumor or ameloblastoma was made. 


Surgery Report.—An incision approximately 114 inches in length was 
made in the buccal side of the alveolar ridge through the mucous membrane 
over the right mandibular cuspid tooth. A window was made through the 
alveolar buccal plate and a yellowish white, homogeneous, soft tissue mass 
was seen. Three distinct soft tissue masses were removed, extending from the 
erypt of the first permanent molar anteriorly to the lateral incisor area. The 
involved primary teeth and the permanent tooth buds were removed. No 
radical resection of the right mandible was done. The cavity was packed with 
gauze. 

A subsequent report from the pathology laboratory stated that the re- 
moved mass was an ameloblastoma. 


Histologic Characteristics——Histologic sections of a representative part 
of the excised lesion showed it to be a fimbriated, cauliflower-like mass (Fig. 
*Division of Dental Research, Faculty of Dentistry, University of Toronto, Toronto, 


Ontario. 
**Department of Dentistry, Hospital for Sick Children, Toronto, Ontario. 
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mposed of a solid core of very cellular, myxomatous connective tissue 
inlike that of dental pulp, though less vascular. Over the surface of this 
was a single layer of columnar epithelium which appeared pseudostratified’ 
me places. Within the tissue mass there were several cystlike spaces, 
| lined by this same epithelium and containing epithelial remnants similar 
ellate reticulum. The histologic arrangement was that of an ameloblas- 


Correlation of Histologic Features With Developmental Processes.—There 
everal features of this tumor that are provocative and warrant some ob- 
ation. The first point that arouses curiosity is the disposition of the epi- 
ium in a single columnar layer, the majority of whose cells are showing 
eal polarization (Fig. 3). This polarization in ameloblasts is a sign of 
cifie cellular funetion—amelogenesis—although no enamel matrix is formed 


Lateral radiogram of the right mandible showing the extensive and lobulated char- 
acter of the lesion. 


in this tumor, This may be one of the enigmas of neoplasia. This same prop- 
erty of polarization brings up another point: that is, Where is the growth tak- 
ing place in this tumor? According to Wassermann,? the specific activity of 
a cell “‘as long as it remains on a certain level, renders the cell unable to di- 
vide, for mitoses are completely absent as soon as the differentiation starts.’’ 
If this is so and holds for tumors, it means that epithelial growth can take 
place only in the pseudostratified embryonic enamel epithelium. 

Another point that is suggestive of the start of amelogenesis is the thick- 
ening of the basement membrane (Fig. 3) between the polarized ameloblasts 
and the underlying mesenchyme. There are no exceptions to the rule that 
dentine formation precedes amelogenesis.2. Thus, one can hypothesize an ex- 
planation for the absence of enamel in ameloblastomata; namely, the neo- 
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plastic ameloblasts are unable to incite the differentiation of odontoblasts from 
the periphery of the adjacent mesenchyme which, in turn, precludes any of 
the succeeding stages of amelogenesis. 


Fig. 2. 


Fig. 3. 


Fig. 2.—Photomicrograph (magnification, x8) of a section of the tumor showing the 
fimbriated and convoluted arrangement of its periphery. 

Fig. 3.—Photomicrograph (16 mm. apochromatic) showing (a) the single columnar epi- 
thelial layer, (b) the polarization of ameloblastic nuclei, (c) thickened basement membrane, 
and (da) layer of vacuoles at secretory end of ameloblasts. 


Yet another histologic point suggestive of an abortive attempt to produce 
enamel matrix is the widespread occurrence of a layer of vacuoles (Fig. 3) at 
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what ordinarily would be the secretory end of the ameloblastic cells. This is 
cess seen in normal amelogenesis, and one which Wassermann® inter- 
| as being a secretion of a highly vacuolated material which holds fluid 
vacuoles, which material ultimately will be absorbed by the enamel 


a } 
pre 
in 
matrix. 

‘o summarize, a case of ameloblastoma has been presented and an attempt 
een made to correlate some of its histologic features with known develop- 


il processes. 


has 
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Professional News Items 


The New York Institute of Clinical Oral Pathology, Inc. 


Course in Clinical Oral Pathology: 
Two Wednesday evenings a month from October through May, 7:30 to 10:00 P.M. 
(sixteen sessions). Class limited to thirty students. 


Lectures on embryology, hematology, histology, and pathology (illustrated by lantern 
slides, blackboard demonstration, microscopic slides, etc.) and their clinical interpretation. 

Case reports stressing history, clinical findings, x-ray studies, diagnosis, treatment | in- 
cluding diagnostic and surgical procedure), histopathologic evidence, and prognosis given by 
the staff of the Institute and guest speakers. 

The course is approved by the Board of Education of the University of the State of 
New York. 

Inquiries should be addressed to the Executive Secretary, 101 East 79th St., New 
York 21, N. Y. 


College of Dentistry 
The Ohio State University 


A series of postgraduate courses will be presented in dentistry during the months of 
September and October, 1954. These courses are given for five consecutive days each, Monday 
through Friday, and the enrollment is limited to approximately ten in each class so that 
intimate teaching is possible. 

The fee for each of the other courses is $50.00, with the exception of Oral Surgery, for 
which a fee of $100.00 is charged. The courses are as follows: 


Anatomy of the Head and Neck Sept. 20 to 24 Dr. Linden F. Edwards 

Clinical Oral Pathology and Diagnosis Sept. 20 to 24 Dr. Hamilton B. G. Robinson 

Oral Surgery Sept. 20 to 24 Dr. Morgan L. Allison 

Partial Denture Prosthesis Sept. 20 to 24 Dr. Victor L. Steffel 

Periodontics Sept. 20 to 24 Dr. John R. Wilson 

Basie Cephalometrics Sept. 20, 21, 22 Orthodontic Staff 

New Advances in Restorative Dentistry Sept. 25, 26, 27 Drs. Lefkowitz, Postle, and 
Robinson and Mr. Phillips 

General Anesthesia Sept. 27 to Oct. 1 Dr. Morgan L. Allison 

Complete Denture Prosthodontics Oct. 11 to 15 Dr. Carl O. Boucher 


Further information and applications may be secured from College of Dentistry, Ohio 
State University, Columbus, Ohio. 


Tufts College Dental School 
Courses in Oral Surgery 


DPG. 301—Minor Oral Surgery. Oct. 13 to Dec. 1, 1954 (each Wednesday for eight 
weeks). 

Tuition $125.00. Class limited to fifteen. 

Dr. Daniel J. Holland and Staff. 
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DPG. 302—General Anesthesia. Dec. 15, 1954, to Feb. 16, 1955 (each Wednesday for 
eight weeks). 

Classes suspended Dec. 22 to 29, 1954. 

luition $150.00. Class limited to fifteen. 

Dr. Daniel J. Holland and Staff. 


Further information concerning the courses listed above can be obtained by writing the 
Di yr of Graduate and Postgraduate Courses, Tufts College Dental School, 136 Harrison 
\ve., Boston, Massachusetts. 


Loyola University School of Dentistry 


\ course in oral surgery is to be given by Dr. Joseph G. Kostrubala, D.D.S., M.D., 
M.D).S., and staff. The course, of one week’s duration, Oct. 11 through Oct. 16, 1954, will 
be ited to practicing oral surgeons. Four major divisions will be considered: infection, 


trauma, neoplastic diseases, and congenital deformities. The most important feature of 
the course will be the surgical technique which wiil allow the students to actually perform 
the various types of operations in the laboratory on cadavers, including open and closed 
reduction of mandibular fractures, partial resection of mandible with bone grafting, and 
resection of maxilla for tumors. Tuition for the course is $300.00. 

For information write to F. M. Wentz, Director, Postgraduate Division, Loyola Uni- 
versity, School of Dentistry, 1757 West Harrison St., Chicago 12, Illinois. 


New York University College of Dentistry 


New York University College of Dentistry offers, in conjunction with the New York 
University—Bellevue Medical Center, graduate training in oral surgery. The training con- 
sists of two residencies, two assistant residencies, and eight internships. There also is offered 
a one year’s graduate course in related basic sciences for board certification. This course may 
also be taken independently of the hospital training. For information write to New York 
University, College of Dentistry, c/o Dr. William F. Harrigan, 209 East 23 St., New York, 
N.Y 


Mexican Society of Endodontia 


The Mexican Society of Endodontia was founded with the following officers: 
Dr. Yury Kuttler, President. 
Dr. Raul Espinosa, Secretary. 


The New York Institute of Clinical Oral Pathology, Inc. 


The New York Institute of Clinical Oral Pathology announces the Third Herman L. 
Reiss Memorial Lecture, to be held at the New York Academy of Medicine on Monday, 
Oct. 25, 1954, at 8:30 p.m. The essayist will be Dr. Raymond J. Nagle, Dean, New York 
University College of Dentistry, who will lecture on the subject of Temporomandibular 
Function, 


Members of the medical, dental, and allied professions are cordially invited. 
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The Experimental Prevention of Impaired Dentin Mineralization of Rachitic Rats. ever, 
(Versuche zur Verhinderung von Verkalkungsstorungen im Dentin an Rachitogen troul 
Ernahrten Ratten.) L. Schubert. Deutsche Zahnirztl. Ztschr. 9: 9, 1954. pune 
Several groups of rats fed with the McCollum diet for several weeks received mn 

additionally sodium fluoride, 0.1 mg. per day orally, or Vaduril (an organic bone extract) I 

0.2 ¢.c. per day by injection. The poor mineralization of dentine produced by the Me- -_ 


Collum diet was dramatically improved, mostly when NaF and Vaduril were administered 


together. H. R. M. 
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ORAL MEDICINE 


iagnosis of the Oral Pemphigus Vulgaris. (Zur Diagnostik des Pemphigus vulgaris, 
nsbesondere bei isoliertem Befall der Mund-schleimhaut). W. Hauser: Deutsche 


ahnirztl. Ztschr. 9: 182, 1954. 


n one-third of the cases pemphigus vulgaris first appears in the oral mucosa; 20 
1t of pemphigus patients have only oral lesions; 13 per cent die without oral lesions. 
The bullous lesions have to be differentiated from similar lesions in epidermolysis 
. hereditaria, erythema exudativum multiform, and stomatitis medicamentosa. The 
ation of the tongue sometimes is similar to moniliasis. 
[he Tzanck test is pathognomonic for pemphigus vulgaris. A smear made from the 
ind of freshly opened bullae shows large prickle cells with a characteristic affinity of 
rinuclear protoplasm for the Pappenheim stain. H. R. M. 


> M. R. S. Syndrome and Granulamatous Cheilitis. (Das Melkersson-Rosenthal-Syndrom 
und die Cheilitis granulomatosa). W. Hauser. Deutsche Zahnirztl. Ztschr. 8: 986, 


1953. 


The Melkersson-Rosenthal Syndrome (M. R. 8.) is a simultaneous occurrence of 
paresis of the facial nerve, swelling of the face, lingua plicata, and a granulomatous 
cheilitis. The swellings on the lips often recidivate and can even remain completely 
(trunk lip). They are inflammations of edematous, granulomatous character with tissue 
changes in the mucosa of the cheeks, tongue, and lips. The granulomatous changes prefer 
the deeper layers of the lamina propria and resemble lymphohistiocytie to sarcoid- 
tuberculoid structures, containing Langhans’ giant cells or plasma cells. They lie peri- 
or paravascularly and are surrounded by connective tissue formations. Facial paresis is 
of peripheral nature. It can be recidivating or permanent, mostly one-sided. It can 
change sides and with it the edema often changes sides. The congenital furrowed tongue 
seems to be the expression for a parasympathic disturbance. The M. R. 8S. is believed to 
have its genesis in the geniculate ganglion, a belief that is strengthened by the different 
accompanying symptoms such as hyperacusis (n. stapedius), migraine (n. petrosus super- 
ficial maior), lacrimation, deglutive crises, cribbling sensations in the fingertips, ophthalmic 
disturbances, and vasomotor and atrophic rhinitis. No tubercular origin could be traced. 
In differential diagnosis the different forms of macrocheilia, cheilitis glandularis simplex 
Fordyce, and tertiary lues have to be deliminated. In the treatment of the trunk lip, 
New and Kirch inject boiling water. The author successfully operates with transversal 
wedge excisions on the oral side of the lips, R. H. B. 


Diagnosis of Maxillary Sinusitis in Infants. (La diagnostique de la sinusite maxillaire in- 
fantile.) W. E. Fitting. Schweiz. Monatschr. f. Zahnh. 63: 604, 1953. 


It was only around the beginning of this century that anatomists proved the exist- 
ence of the maxillary sinus in the infant, and since then sinus disturbances have been 
observed very frequently. The author presents radiographic evidence, taken from various 
small babies (nurslings), of the existence of the maxillary sinus. Case reports on 
disturbances of the maxillary sinus show the importance of the latter at different stages 
of growth. As the symptoms are very polymorphous, a diagnosis is far from easy. How- 
ever, no means of detection should be neglected in order to detect and eliminate such 
troubles (thorough clinical examination, radiographs with and without Lipiodol, contract, 
puncture), The use of Lipiodol, especially, makes it possible to prove the very frequent 
R. H. B. 


occurrence of polyps in the sinus. 


Ideopathic Scleroderma of the Mouth. Pin Su. Arch. Otolaryng. 59: 330, March, 1954. 
A report is made on three patients, all men between the ages of 30 and 40. 


ee The patients could open their mouths only % inch. The oral mucosa—vestibular, 
‘abial, buccal, and palatal—became totally dry, while its color was pale and atrophic. 
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The tongue wus lied, and the tip touched the incisor teeth when protruded. The mucosal 
epithelium could be torn easily, because it had lost elasticity and had become very tense, 
The gustatory sensations were defective. The articulations of the jaws were normal, and 
the galvanic contraction tests of the masseter muscles were positive. 

The severe scleroderma of the oral mucosa was attributed to chewing betel nut. 

The betel nut is prepared in, a special manner for chewing. The nut is cut into two 
or three pieces. It then is wrapped in a Pipera leaf (Piper catechu), and a paste of crude 
calcium and spice powder (Pulvis cinnamoni) is placed upon it. The piece is softened in 
the mouth, and the first saliva is spat out; then the juices are slowly swallowed.  T. J. ©, 


Spasmophilia During Dental Operations. (Ueber tetanische Anfalle bei zahnirztlichen 
Eingriffen.) D. Haunfelder: Deutsche Zahnirztl. Ztschr. 9: 2, 1954. 


Four cases of tetanic convulsions during dental treatment are described. The con- 
vulsions are encountered more often in female patients, especially during menstruation. 
The tetanic spasms appeared in all cases shortly after the injection of local anestheties 
(Xylocaine, procaine). 

The symptoms are: initial parasthesia in the fingers, hands, and arms, and some- 
times in the legs, followed by tetanic convulsions and spasms during several minutes. In 
all the cases described, a therapeutic injection of calcium gluconate was most effective. 
The author believes, therefore, that a latent hyperparathyroidism was the etiology of the 
convulsions. Nervous hyperventilation and blood alkalosis during dental treatment are 
predisposing factors for the spasmophilia. H. RB. M. 


ORAL SURGERY 


Cylindromata of Major and Minor Salivary Gland Origin. W. W. Wawro and George 
McAdams. Arch. Surg. 68: 252, February, 1954. 


This is a malignant tumor characterized by slow growth, aggressive and multiple 
recurrence, delayed metastases to regional nodes and distant viscera, and resistance to 
radiation therapy. In this series twelve arose in the parotid gland, two in the submaxillary 
gland, three in the palate, and one at the base of the tongue. 

The three patients with tumors of the palate were: 

1. Age 16; local excision; living sixteen years with recurrence. 

2. Age 76; radical excision; dead in four years with recurrence. 

8. Age 49; radical resection and x-ray therapy; dead in fourteen years with 
recurrence. 


Cylindroma is a neoplasm characterized by slow growth, frequent recurrence, delayed 


metastases, and resistance to irradiation. Radical surgery is the method of choice. 
o Lm 


The Diagnosis and Treatment of Hemophilia. H. N. Sanford. Int. Rec. Med. and Gen. 
Pract. Clinics 167: 21, January, 1954. 


The author states that hemophilia is an uncommon disease, but emphasizes the fact 
that when one meets with such a condition in practice, it is absolutely necessary to under- 
stand all the various factors involved. 

Hemorrhage may occur spontaneously or follow slight trauma, the most frequent 
locations being the nose and the mouth. There is a marked prolongation of the coagula- 
tion time of venous and arterial blood. 

The treatment of hemophilia may be divided into two main groups: first, the control 
of acute hemorrhage, and, second, a long-term course of the control of the condition. In 
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ergency state the giving of fresh whole blood is recommended. For the long-term 
of control, the author has used the following procedure for five years: 
‘Histamine 0.1 mg. is given the first day, 0.2 mg. the second, 0.4 mg. the third, 0.8 mg. 
the ourth, and 1.0 mg. the fifth. If given intravenously, the histamine is given in 250 
isotonic sodium chloride solution at a rate of 20 drops per minute. By hyper- 
dom clysis, the same quantity is given at the rate of 10 drops per minute. This has 
1ed the time of a bleeding cycle and increased the time between cycles in a 
majority of instances.” 
[t is most important to have the hemophiliac in condition for the occasional surgical 
ion that may be necessary. It is not true that the hemophiliac cannot be safely 
operated upon. In an emergency, a transfusion of whole blood or plasma will hold the 
coaculation time to a safe proportion. The only bleeding will be from small arterioles 
anyway, and with a base line of 20 minutes, no danger will be forthcoming. In an 
ition that is not an emergency, or in tooth extraction, for most hemophiliacs have bad 
the time of a period-between coagulation cycles can be determined and the in- 
dividual operated upon at that time. The child or adult should be hospitalized for a time 
: the operation, and the blood coagulation estimated several times a day. Whatever 


the 


form of therapy is decided on can be used, and if successful in keeping the blood coagula- 
tion down, operation may be performed. In the postoperative period, the blood should 
be studied similarly and therapy continued for six to ten days as the case may require.” 

7 28 


The Splinting of Fractured and Resected Mandibles. (Die Ueberbruckung von UK- 
Defekten und Fixation von Bruchstucken durch Metallnagelung bei Mandibular- 
Resektion.) F. Skaloud: Deutsche Zahn-, Mund-u. Kieferheilk, 19: 36, 1954. 


For effective postoperative immobilization of fractured or resected mandibles the 
author uses a standard pin (9/0, 6/02 em.) of Vitallium. The pin is inserted into the 
alveolar spongiosa through drilled holes and, in most cases, needs no further fixation. In 
one case new bone was formed near the pin. It was never necessary to remove the 
interosseous splint. H. R. M. 


The Surgical Dilatation of the Oral Cleft and Adaptation of the Lips. (Die operative 
Erweiterung der Mundspalte und der Grossenausgleich der Lippen.) F. Clement- 
schitsch: Deutsche Zahn-, Mund-u. Kieferheilk. 18: 3 and 4, 1953. 


Operation methods for the surgical enlargement of the mouth in cases of pathologi- 
cally small mouths are described. Dieffenbach excides a wedge-shaped piece of tissue 
laterally from the mouth angle, without severing the oral mucosa. The latter is cut in 
such a way as to suture it up and down over the wedge-shaped defect. The mucosa thus 
serves as lip-red. There is a recidivating tendency to this method. Ganzer cireumcides 
the lip-red in the angle of the mouth, removes a half-moon shaped piece of tissue (with 
mucosa), and sutures the lip-red into the defect. If the lower lip is too large in compari- 
son with the upper, Abbe makes a symmetrical wedge-shaped flap in the lower lip and 
sutures it into the prepared upper lip. After some time, the flap basis is cut and the 
operation in the upper lip completed. The reversed procedure is not recommended. Est- 
lander makes his flap laterally and rotates it into the opposed defect. The result is an 
asymmetry of the mouth angle. The author’s method serves to restore mouths where one 
lip is normal and the other is shortened laterally and scarred. He makes one cut each 
laterally from the angle of the mouth. At the end of each eut, he excides a triangle and 
sutures these transversally. The consequence is a lateral traction of the normal lip. 
The missing red of the mutilated lip is replaced by the Dieffenbach method, using oral 
mucosa on the outside. A second method serves to enlarge a mouth too small, but 
surrounded by functionally intact musculature. In the lateral parts of the lip, the 
lip-red is severed from the facial epithelium. A lateral skin eut is made at the angle 
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which bares the orbicular muscle. This muscle is being distended with blunt hooks and 
sutured laterally with catgut sutures. The lips are widened in a manner similar to the 
Ganzer method. The author emphasizes the necessity for massage and exercise before 


and after operation. R. H. B. 


Tooth Replantation. (Reimplantation dentare). C. A. Tombeur: Act. Odont. Stomatol, 
(France) 7: 385, 1953. 


The technique and the indications for tooth replantation are described. On 382 
replanted teeth, there were only six immediate failures. One hundred eighty-eight cases 
were followed for several years. Of those, only 38 per cent showed gradual root resorption 
and recurrence of apical infection. The success of tooth replantation depends on the 
intact periodontal membrane. Areas of the periodontal membrane torn off during 
extraction are initial centers of radicular resorption, It is of greatest importance not to 
injure the periodonta) membrane chemically or mechanically during the “extraoral” root 


canal treatment. H. R. M. 


Surgical Correction of Developmental Deformities of the Mandible. J. B. Caldwell. 
U. 8. Armed Forces M, J. 5: 362, March, 1954. 


The three principal deformities of the mandible are: prognathism (protrusion), 
micrognathia (retrusion), and apertognathia (open-bite malocclusion). Causative factors 
are: trauma, disease or infection, or, growth disturbances, or atavism. 

Surgical methods of treatment are discussed for the three deformities. Emphasis is 
placed on the thorough study and preparation of the patient prior to admission for 
surgery. Prosthesia, in particular splints, is designed and prepared for insertion prior 


to surgery. 7. d.G, 


NEUROLOGICAL DISEASES OF THE FACE 


Personal Experiences with Electrocoagulation of the Gasserian Ganglion in Trigeminal 
Neuralgia. Mario Rius. An. Otorino-laring., Uruguay 23: 2, 1953. 


In the treatment of trigeminal neuralgia, Rius follows the technique of Kirschner in 
a series of twenty-three patients. He uses a general anesthesia of thiopental sodium 
(Pentothal Sodium) intravenously in all of his cases. His needle is usually inserted at 
an angle of 15 degrees, in the lateral sense, permitting its entrance into the foramen 
ovale. At this point he usually reaches the second and third rami of the ganglion. It is 
rarely necessary to involve the first ramus. Evidence of this entrance into the foramen 
is indicated by the return of cerebral spinal fluid through the needle, and this usually 
occurs after a penetration of 18 mm. into the cranium. Rius then retracts the needle 
few millimeters to be sure that the electrocoagulation occurs exactly in the region of the 
Gasserian ganglion. 

His results have been uniformly successful, Although the technique is rather 
meticulous, a little experience will overcome many of the apparent difficulties. This 
procedure requires less anesthesia, less hospitalization, and less expense than the 
technique of Frazier or Dandy. Furthermore, there is no need to explore the posterior 
fossa. Rius has had very few complications, most of which were of a transitory nature. 
He had one case of ophthalmoplegia and paralytic midriasis. This was transitory and was 
completely restored to normal in three months. He had two cases of neuroparalyti¢ 
keratitis, which were very quickly cured. He also had two cases of puncture of a large 


vein and one in which he could not perform the electrocoagulation due to hemorrhage. 
T. J. C. 
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CLINICAL AND LABORATORY RESEARCH 


Study of Dental Anomalies in Hypoparathyroidism. (ftude des anomalies dentaires dans 
es syndromes d’insuffisance parathyroidienne.) J. N. Nally. Schweiz. Monatschr. f. 
fahnh, 63: 764, 1953. 


our patients affected with “idiopathic” hypocaleemic tetany (hypoparathyroidism) 
vo eases of hypoparathyroidism after strumectomy were analyzed for their bucco- 
der status, 

[diopathic hypoparathyroidism more or less influences the dental development 
ling to the age at which the affection occurs. In the child, there is a chronological 
Jlelism between the evolution of the hypocaleemic tetany and that of the dental 
disturbances. The endocrinic disturbance acts on the morphogenesis and eruption of the 
Thus, dental aplasias and dysplasias may be observed in such patients and, more- 
an unusual number of included teeth, totally developed or as atypical calcified 
No hypoplasias could be observed on the developed teeth, such as cited in the 


American literature. 
Hypoparathyroidism after strumectomy in the adult is of no consequence for the 


Caries Protection by Fluorine in Drinking Water Evaluated on 16- to 18-year-old Adoles- 
cents. (Die Schutzwirkung des im Trinkwasser enthaltenen Fluorid-Ions gegen gegen 
Zahnkaries an 16 to 18 jahrigen Probanden). P. Adler, and L. Gergely. Deutsche 
Zahn-, Mund-u. Kieferheilk. 19: 25, 1954. 


The rate of caries was evaluated on 3,393 Hungarian high school students, 16 to 18 
years old, in three different towns: Szekszard (FY = 0.15 mg./l1), Debrecenard and 
Sitoraljaijhely (F’ = 0.2 - 0.3 mg./1). The DMF indices were significantly lower in 
Szekszard (P,, <0.001). Fluorine protection was slightly better in boys. Caries rate 
was lower in students who were born in Szekszard than in those who immigrated after 
the age of 6 years. Occlusal anomalies were less frequent in the town with fluorine 
H. R. M. 


protection. 


DRUGS 


The Use of Oral Procaine in Control of Pruritis. L. G. Bernhauer. Arch. Dermat. & Syph. 
69: 188, February, 1954. 


In this series 145 patients, representing twenty-three pruritic dermatoses, were 
studied. Four patients had burning tongue and were studied in a group of “neurogenic 
dermatoses”; three got complete relief and one got no relief. 

The medication prescribed was in capsule form, each capsule containing 250 mg. 
0.25 Gm.) of powdered procaine hydrochloride and 150 mg. (0.15 Gm.) af granular 
ascorbic acid. All patients were treated on an ambulatory basis and were observed bi- 
weekly over the period of treatment. Each patient was given two capsules at once and 
then one capsule every third hour over a period of two days. On the third day six 
capsules were given and then four capsules daily were continued over the period of treat- 
ment. The patients with burning tongue received treatment for a seven- to fourteen-day 
period. 

Attention is called to the fact that some patients are sensitive to procaine. For that 
reason, preliminary testing with procaine is suggested in all cases suspected of allergy. 


Abuses and Uses of Antibiotics. Perrin H. Long. New York J. Med. 53: 2,222, October 
1, 1953. 


Long states that physicians are abusing the use of antibiotics by prescribing them 
as prophylactic or curative remedies for patients with mild forms of airway infections. 
Their use in viral infections and in “food poisoning” is “sheer nonsense.” In a case of 
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asthma it is unwise to attempt to control attacks by antibiotics, in fact the attacks may 
become pejorative. Again, administration of “shots” without effective physical examination 
“is not the way to practice medicine.” The free use of troches and lozenges containing 
antibiotics may result in a superinfection with thrush, or it may cause skin conditions, 
Mixtures of these agents have “little or no rationale.” It is better to choose one anti- 
biotic on the basis of the infecting organism than to gunshoot in the hope of killing all 
organisms. Penicillin G (and its variations) remains the agent of choice in most 
instances. Germ resistance must not be allowed to supervene because of too much 
antibiotic medication. In the article, practically all the antibiotics now in use are 
mentioned. Only a few will be mentioned here. Streptomycin and dihydrostreptomycin 
may be seriously toxic and may well be limited to treating tuberculosis. Chlortetra- 
eycline (Aureomycin) and oxytetracycline (Terramycin) are useful but seem to tend to 
cause toxicity and superinfections of the skin, mouth, vagina, ete. Chloramphenico! is 
toxic and should be limited to treating typhoid fever. Carbomycin and erythromycin 
probably should be limited to treating streptococcal, staphylococcal, and pneumococcal 
infections. Their clinical action in toto has not been well verified as yet. Bacitracin, 
when indicated, seems safe to use at this stage of our knowledge. Polymyxin B may be 
used in infections caused by Pseudomonas aeruginosa. Neomycin sulfate is helpful in 
preparing the colon for surgery. Mixtures of antibiotics may be administered in such 
conditions as acute bacterial endocarditis when the causative organism is an alpha or non- 
hemolytic streptococcus. Such mixtures may be lifesaving. One must depend largely 
upon conclusions drawn from experiments in vitro as to the efficacy of combinations of 
streptomycin, penicillin, bacitracin, and polymyxin B, but Long warns, “It does not seem 
to be wise to mix any of these antibiotics with aureomycin or terramycin.” 

Toxie reactions are an evil which it is difficult to overcome in the presence of a 
severely ill patient. A history of previous reactions and of the amounts of antibiotics 
given on former occasions may enable one to estimate the possible calling forth of latent 
untoward responses. If an unpleasant experience has been noted after the administration 
of penicillin G, it is well to use penicillin O or some other antibiotic. Intolerance may be 
a definitely hidden factor. 

Chloramphenicol has been accused of causing certain dyscrasias of the blood. How- 
ever, out of 539 recorded cases of such dyscrasias, in only fifty-five could chloramphenicol 
be suspected, since it was the sole drug used. It was noted, though, that aplastic anemia, 
which has a uniformly bad prognosis, developed in forty-four (80 per cent) patients. 
The Food and Drug Administration has ruled that all preparations of chloramphenicol for 


oral use must bear special warnings as to its possible effects in producing blood dyserasias. 
7, J. G 


Clinical Significance of the Increasing Resistance of Organisms to the Antibiotics. F. L. 
Meleney, and B. A. Johnson. Surg., Gynec. & Obst. 97: 257 (September) 1953. 


Meleney and Johnson review the history of sulfonamide and penicillin usage in 
surgical infections and point out the various theories which attempt to explain the 
mechanism of bacterial resistance to antibiotics. There is ample evidence that the more 
often and the more indiscriminately any antibiotic is used, the more readily bacteria of 
all types develop resistance, and their progeny, propagating that resistance, fail to 
respond to treatment with the antibiotic. In extensive laboratory studies it has been 
found with almost every species of organism that those obtained from hospital inpatients 
were more resistant to antibiotics than those obtained from the outpatients. 

From year to year more and more patients are failing to respond to antibiotics 
indiscriminately selected and administered. This fact points to the necessity of determin- 
ing as quickly as possible by means of laboratory tests the causative organisms and their 
sensitivity. These laboratory tests are not being employed as frequently as necessary in 
order for patients to receive the full benefit from present knowledge. T. J.C 
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Operative Oral Surgery 


SURGICAL PROSTHESIS 
ERNEST BADEN, D.D.S., D.F.M.P., L.E.O. (Paris), New York, N. Y. 


A \.BROISE PARE” in 1840 gave a definition of prosthesis which still holds 
true today. He included in the field of prosthesis “all methods and tech- 
nics replacing what is missing from natural or accidental causes.” 

In this article, we will discuss only some of the aspects of surgical prosthe- 
sis as related to the correction of surgical defects. The treatment of facial 
injuries presents problems of its own and is not within the scope of this work. 

Suecess and favorable prognosis depend greatly on the teamwork of the 
respective specialists, that is, the oral surgeon and the surgical prosthodontist. 
The plastie surgeon, oncologist, radiotherapist, and dental surgeon must have 
a good working knowledge of each other’s fields to be able to determine the 
indications, type, and construction of the appliances. The oral surgeon is 
familiar with the limitations and possibilities of mechanical appliances, the 
time necessary to produce them, and the intricacies of their construction. The 
prosthodontist should have a thorough grasp of reconstructive surgery, oper- 
ating room technique, behavior of neoplasms, and the physies of radiotherapy. 


Surgical Prosthesis and Orthopedic and Plastic Surgery.—Procedures in 
this field of reconstructive surgery are generally elective and are carefully 
planned in advance. Sufficient time is available to construct the ideal appli- 
ance for each case. Simplicity must be the guiding principle. Each ease is 
examined thoroughly, and preoperative records, such as photographs, face 
mask, study models articulated on an adjustable articulator with protrusive 
and centrie readings, are obtained. A complete radiographic examination is 
performed. The surgical procedure of choice is discussed with the surgeon 
and the requirements of the necessary appliance are analyzed in detail. An 
important detail to be worked out is the optimum time for the insertion of the 
applianee and the adjustments. Generally the splint or stent should be in- 
serted preoperatively in the dental chair under ideal conditions, where all the 
instruments and equipment are available. If the appliance is inserted in the 
operating room, where surgical asepsis has to be observed, lengthy adjustments 
cannot be made and serious difficulties may be encountered. Contamination 
of the operating field must be avoided; therefore, mechanical procedures are 
difficult to perform. If impressions are taken in the operating room, instru- 
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ments and supplies must be sterilized. Lengthy prosthetic procedures are not 
advisable. Adjustments, fixation, snap impressions, wiring, or adding of some 
impression compound to a surgical stent, can be performed with efficiency 
in a short time and are therefore indicated. In surgical correction of mandib- 
ular prognathism, a strong metallic sectional splint is constructed and the 
sections are cemented into place before the operation. The splint is assembled 
in the operating room by wiring or sectional locks; the intermaxillary fixation 
is performed only after complete recovery from the anesthesia. Orthodontic 
appliances also can be used to great advantage for this purpose. A one-unit 
east splint also can be constructed by cutting out the sections of mandible on 
the model according to measurements made on the patient and casts. A clear 
acrylic template is made for the surgeon to determine exactly the amount of 
bone to be resected. This method is not always accurate enough. Appliances 
in orthopedic surgery have to stay on the teeth for at least two months for 
fixation and immobilization of the bone fragments in proper alignment. For 
this reason, clean, hygienic, and strong appliances of thin section are required. 
The chrome-cobalt alloys are excellent in this respect, but present the disad- 
vantage of difficult adjustments. 

Immobilization of the mandible after partial, hemi-, or median resection is 
of paramount importance. Deviation toward the resected side is the rule when 
the continuity of the bone is interrupted. Resection of the mandible is gen- 
erally performed in the surgical treatment of malignancies. Loss of large 
sections of the mandible also may occur in extensive, mutilating, gunshot in- 
juries, osteomyelitis, radiation necrosis, and phosphorus poisoning. A good 
knowledge of surgical anatomy is necessary to determine the treatment plan 

1. In marginal resections of the mandible, the lower border of the mandi- 
ble is intact and only collapse of the soft tissue and loss of facial harmony re- 
sults. A splint is indicated to prevent a possible fracture by weakening of 
the mandible; a soft tissue plumper is attached to the splint to maintain the 
contour of the lower lip and face and to avoid sear tissue formation and con- 
traction of the intraoral tissues. The splint is removed when healing is com- 
plete and is replaced by a permanent partial denture which restores proper 
contour of the ridge, fills in the defect, replaces the missing teeth, and restores 
masticatory function and appearance. Bone grafting of the resected segment 
ean be performed also; a splint and direct interosseous wiring maintain the 
graft in position. Thé mucobuceal fold is restored in a secondary procedure to 
create an optimum bearing area for a prosthesis, should this be indicated. 

2. Resections of the horizontal mandibular elements present a greater 
problem. Here the ascending ramus is the complicating factor. When part 
of the body of the mandible is resected without immediate bone grafting, the 
sequellae are serious. Facial contour collapses where the mandible is resected, 
and the posterior ascending ramus deviates upward and medially according to 
the muscle pull of the temporal, masseter, external, and internal pterygoid 
muscles. Opening of the mouth becomes difficult; the anterior aspect of the 
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ramus may come into contact with the maxillary tuberosity or the posterior 
molar teeth. To prevent deviation, a splint is constructed which will keep the 
ramus down and backward. This splint is either retained by the remaining 
mandibular teeth or the maxillary teeth. An adjustable prong which directly 
engages the bone will keep the ramus in correct position if a lower splint is 


constructed. When an upper appliance is indicated, an adjustable bar, mov- 
ing in a square tube with a correctly shaped bulb of acrylic, vulcanite, or 
eompound whieh fits against the ascending anterior border of the coronoid 


process, external, and internal oblique lines is constructed. This will help to 
prevent deviation of the mandibular ramus until plastic repair is performed. 
A single Kirschner wire, used by some surgeons, is rarely sufficient to main- 
tain the fragments in correct position. 





Fig. 1.—Modified Gunning type splint for immobilization of immediate bone grafting of section 
of the body of the mandible. 


3. Hemireseection of the mandible is a classical procedure in radical can- 
cer surgery. Considerable loss of bone, soft tissue, and teeth occurs in those 
cases. Quite often the patient is edentulous or has only a few badly broken- 
down teeth left; this affects the prognosis of a prosthetic appliance for the 
worse. Stability and retention are hard to achieve. Sequellae of the resection 
are: (1) loss of masticatory function on the resected side; (2) poor function 
of the intact side; and (3) marked deviation of the remaining fragment to- 
ward the reseeted side. The pull and contraction of the sear tissue and the 
action of the external pterygoid on the intact side are not compensated and 
the horizontal fragment is drawn toward or past the midline. Facial contour 
is severely affected by: (1) assymetry of the face by deviation of the hori- 
zontal fragment; (2) loss of the ascending ramus which supports the lateral 
aspect of the cheek and gives the face character (collapse of the soft tissues 
occurs also) ; (3) loss of the gonial angle by forward and upward displacement 
of the ramus; (4) extraoral and intraoral scar tissue formation. 
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The only truly satisfactory treatment to restore function and facial har- 
mony is bone grafting. An appliance is designed to control the function of 
the remaining horizontal fragment before and/or during grafting procedures, 
Splints with inclined planes, vertical flanges, interlocking devices, a ball and 
socket joint, which act as a pseudotemporomandibular joint, have been a:dyo- 
eated by some authors. When a sufficient number of teeth are present, a simple 


Fig. 2 


Fig. 3. 
Fig. 2.—Immobilization splint in position. Retention of the appliance in the edentulous 
mouth is achieved by circumferential wiring. 

Fig. 3.—Cast metallic splint with vertical upright connected to an upper partial denture 
with a buccal flange used for immobilization of the mandible in late bone grafting after devia- 
tion of the remaining mandibular fragment has occurred. Position of the mandible has been 
corrected preoperatively with the appliance, before the grafting procedure. 


cast splint with a vertical flange is satisfactory to prevent deviation ; it guides 
the horizontal fragment into centric occlusion by sliding along the bueceal surface 
of the maxillary teeth into the mucobuceal fold. More complex appliances can 


be designed with a pseudotemporomandibular joint and vertical flanges. The 
flange type appliance is easy to construct if preoperative records are available. 
It is generally better to construct the appliances before any surgery is per- 
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|, it is then very easy to lock the patient’s mandible into correct centric 








for! i, 
oeclusion, using the articulated models on the articulator. If the patient is seen 
at a later date, deviation is already present and it may be necessary to compro- 
Fig. 4.—Occlusion before anterior resection of the mandible. 
Fig. 5. 
Fig. 6. 
Fig. 5.—Deviation toward the midline, two weeks after the resection. 
Fig. 6.—Appliance in place correcting midline collapse of the mandibular fragments 
witl p plumper for support of the lower lip. 


mise with a new centric occlusion, established by means of a corrected intraoral 
record, obtained with suecessive checkbites, controlling the mandibular move- 
ments manually. The complexity of the problem at hand emphasizes the need 
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for excellent preoperative records, such as a face mask, face-bow mounted 
models, and centric template in low fusing metal, which aid in the rehabilitation 
of the patient. 

4. Anterior resections of the mandible are fortunately rare, as they leave 
a serious crippling effect. The loss of the symphisis and paramental region 
leaves two horizontal mandibular fragments with one to three molars on each 
side. The floor of the mouth and the anterior aspects of the tongue, and the 
chin are lost. The mandibular fragments have lost their muscular balance 
between the elevator and depressor muscles. They collapse toward the mid- 
line following the medial and upward contraction of the external and internal 
pterygoid muscles, and the upward pull of the temporalis and masseter. The 
profile is modified; the lower third of the face loses its normal contour. The 
best procedure is to construct a cast splint pre-operatively and insert it in 
the operating room. In extensive operations where the tissue loss cannot be 
anticipated, a sectional cast appliance must be planned with an adjustable 
central arch bar which fits into tubes, sleeves, or other retaining device. A 
lip and chin plumper is inserted shortly after the operation and fitted into reten- 
tion tubes or sleeves provided on the arch bar. When malignant tumors are re- 
moved, restorative surgery is generally postponed for some time and temporary 
prosthetic appliances have to be constructed to give some function and normal 
appearance to the patient. Surgical prosthetic appliances have a wide appli- 
cation in restorative surgery of the soft tissues. 


Surgical Stents.—Reconstruction of the cheek, lips, nose, and chin, often 
requires scaffolding appliances, molds to carry and immobilize skin grafts, and 
stents to protect delicate grafts from trauma and infection. Skin grafting 
techniques are delicate and require strict surgical asepsis and hemostasis, 
since contamination and bleeding will result in failure of the skin graft. The 
graft must be protected against excessive pressure, oral fluids, trauma, and 
infection, and has to be immobilized so that it will “take.” The surgical stent 
must further mold the graft to the desired shape and contour. A surgical stent 
consists of three parts: (1) the retaining framework (generally anchored to 
the teeth) ; (2) a removable or fixed carrier base; and (3) the mold or plumper. 
Temporary molds are made in impression compound and are softened and 
molded to final shape in the cavity or region where the skin graft will be used. 
The skin graft is cemented on the mold with Dermatone cement and the surgi- 
cal stent is inserted in place. The mold also can be constructed preoperatively 
in clear acrylic and adjusted in the operating room (Fig. 7). 

Another impression is made before the stent is placed. This impression 
is duplicated in acrylic and used later to prevent contraction of the grafted 
region. If a nostril is grafted, a hollow acrylic mold is made preoperatively, 
left in place with the skin graft about five days, then the permanent mold is 
placed and left in place about one month. For extensive plastic surgery on 
the nose, an acrylic mold is made which is retained by a fixed splint ce- 
mented on the teeth. The contour of the nose can be restored with better re- 
sults when using a surgical stent. An upper partial or full denture can be 
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modified to aet as seaffolding for the reconstructed soft tissues of the nose. 
Complicated prosthetic devices sometimes are indicated for the treatment of 
extensive injuries, the denture acts at the same time as support for the nose, 
and upper lip, replaces the missing teeth, and is an obturator for any destroyed 
maxillary bone and oronasal communication. Reconstructive surgery of the 
upper and lower lips also calls for surgical prosthesis. In severe traumatic 
injuries, maxillary alveolar bone and the anterior teeth, which act 
normally as support of the lip, are lost. This can be demonstrated readily in 
the edentulous patient who is seen in daily practice, where retrusion and short- 


ening of the upper lip have taken place. An appliance should be constructed 
to restore to proper contour and support the upper lip. The same applies to 
the lower lip, if the mental region is destroyed by injury or disease. 





Fig. 7.—Surgical stent in clear acrylic for the protection and support of a skin graft after 
surgical excision of a tumor of the soft palate. 


Whenever the bony support of soft tissues is lost, it should be replaced 
soon as possible to prevent collapse of facial harmony and sear tissue con- 
traction. Appliances are modifications of basic designs : 


a 


T. 


1. Fracture splint east (or in aerylic) with a mold or plumper. 
2. Partial denture with a removable or fixed mold or plumper. 
3. Full denture with a removable or fixed mold or plumper. 


Perforations or communication with other cavities, such as the nose, naso- 
pharynx, and antrum, must be treated expeditiously to prevent serious func- 
tional sequellae. The majority of the authors agree that acquired perfora- 
tions or defeets should be closed surgically. Thus, a permanent anatomic re- 
sult is obtained. The results of communications between the nose, antrum, 
and oral cavity are: (1) impaired swallowing; (2) penetration of food and 
liquids into the nasal cavity; (3) serious speech defects; (4) appearance (fa- 
cial contour ean be severely affected). 
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Prosthetic treatment makes the patient dependent on his dentist for the 
rest of his life, as the obturators have to be adjusted frequently and remade 
periodically. The indications for obturator appliances are limited to: 





1. Large defects of the anterior part of the hard palate. 

2. Medica] contra-indieations for plastic closure. 

3. After radical cancer surgery where plastic reconstruction is 
deferred for periods of several months to years. 

4. Defects which, if closed by plastic surgery, would make the 
construction of a satisfactory permanent prosthesis very difficult or 
impossible (obliteration of the alveolar sulcus and ridge, sear tissue 
formation on the palate). In those cases, it is better to construct a 
satisfactory obturator than to attempt surgical closure of the defect. 

5. Refusal of the patient to undergo plastic surgery. 













The scope of surgical prosthesis is limited in those cases to the construe- 
tion of temporary appliances which guide the healing process, protect the 
soft tissues, prevent undue searring and contraction, and restore function. 
Permanent obturators are not considered here; they belong to the field of 
The medical and dental benefits derived from such 







maxillo-facial prosthesis. 
appliances are numerous, only to mention: 






1. Comfort of the patient; adaptation to the prosthetic appliance 
is better and faster with an immediate prosthesis. 

2. Function is restored; eating, swallowing, and drinking are 
made possible and insure adequate nutrition. 

3. Speech is restored to normal. 

4. Psychologically, the patient is less harmed and more confident 








in his recovery. 

5. The wound can be readily observed through a transparent 
acrylie base (shield) ; the gauze packing can be discontinued early; 
the wound is not contaminated by saliva, food, etc.; the healing can 
be controlled; secondary contraction, excessive adhesions, stenosis, 








and cicatricial band formation can be prevented to a great extent. 
6. The contour of the face is nearly preserved by the seaffolding 
effect of the prosthesis. 






The prosthetic treatment of acquired defects and deformities of the max- 
illa is based on the application of principles of full and partial denture prosthe- 
sis. Wherever teeth are present, they should be preserved, and treated if 
carious or infected. Principles of retention are modified according to the con- 
ditions found on clinical examination. Extension of the denture base into 
natural undereuts is desirable, especially if the patient is edentulous. Pre- 
operative records are very valuable and enable the dentist to prepare the 
denture base in advance after consultation with the surgeon, who ean deter- 
mine approximately the extent of the resection. For malignant tumors of the 
maxilla, partial, hemi-, or total resection of one or both maxillae is performed 
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the appliance is planned accordingly. On the denture base available at 


and 


the time of the operation, a compound core is attached and a snap impression 
taken of the defeet with alginate impression material at the end of the opera- 
tion. A model is poured and a temporary obturator processed on this model. 
The applianee is ready the next day and inserted after the packing is removed. 
Sonie surgeons prefer to wait about eight to ten days before the insertion of 
the obturator. In those cases, an impression tray is made on the preliminary 
model and a final impression secured. The model obtained with the master im- 


pression permits the construction of a very adequate appliance. Clear acrylic 
is used for the entire obturator to be able to observe the tissues through the 


Fig. 8. 





Fig. 9. 


Fig. 8.—Resection of the right maxilla, six days postoperatively. 
Fig. 9.—Temporary obturator of clear acrylic inserted. 


denture base. Teeth are not provided on this temporary appliance, which aims 
primarily to protect the wound, further healing, and restore function. The 
time of insertion of the appliance depends on the individual case and the ex- 
tent of the resection. It is felt that an obturator should be constructed during 
the first week after surgery to gain the full benefits of the prosthesis. As the 
great majority of maxillary resections receive skin grafts to cover the bone, 
the need for surgical stents to hold the graft in position and protect it should 
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be mentioned. When teeth are present, this can be readily accomplished and, 
in that case, an immediate obturator, acting also as surgical stent, should be 
used routinely. The denture framework is constructed before the operation 
and tried in the mouth; necessary extensions are constructed and incorpo- 
rated into the appliance in such a way that very little adjustment is necessary 
when the obturator is inserted. From a strictly prosthetic point of view, the 
temporary appliance has a definite function: it achieves early tolerance of a 
prosthesis by the patient, which is invaluable for the later rehabilitation and, 
by judiciously planned adjustments, permits establishment of a stenosis of the 
defect which will offer good retention to the permanent obturator. This ap- 
plies especially to the buccal suture line which unites cheek and palatine 
mucosa. This suture line, if properly placed by the surgeon and properly 
supported and molded by the temporary appliance, will produce a strong, 
springlike, fibrous sear-tissue band which gives excellent retention to the obtu- 
rator. The extreme maxillary resection cases result in loss of the floor of the 
orbit ; in those cases a supporting appliance for the eyeball is necessary to pre- 
serve the eyesight. In some rare cases, exanteration of the orbit performed, 
an immediate orbital mold can be constructed to prevent excessive contraction 
and searring of the soft tissues. Loss of facial tissues such as the nose, ear, 
cheek, lips, and chin occur in war injuries or extensive cancer surgery. Re- 
placement of the parts should be done as early as possible to preserve rela- 
tionships of certain structures and prevent complete distortion of facial ex- 


pression. 
Summary 

A short résumé of the general scope of surgical prosthesis is presented. 
The role of mechanical appliances as adjuncts to reconstructive surgery of 
the maxillofacial region is discussed. Simple splints, stents, and obturators 
are described, with special emphasis on their indications in orthopedic, plastic 
surgery and in the surgical management of oral malignancies. Emphasis is 
placed on preoperative records and the advantages of immediate prosthesis in 
plastic and reconstructive surgery. 

It is felt that the results of maxillofacial reconstructive procedures can 
be improved by the use of surgical prosthetic appliances. Surgical procedures 
can be simplified by judicious use of well-designed mechanical appliances. It 
is not assumed that these aids will in any way dispense with the need of the 
surgeon to have made a thorough diagnosis and treatment plan, and possess a 
very high degree of surgical skill. They are a useful adjunct for the complete 
eare of the patient. 

References 


1, Ackerman, A. J.:_ Protective Appliances for Oral Cavity and Face During Radiation 
Therapy, in Park, G. T., and Livingstone, E.: Treatment of Cancer, New York, 
1940, Paul B. Hoeber, Inc., pp. 494-507. 

2. Ackerman, A. J.: Maxillofacial Prosthesis, Ora Surc., ORAL Mep., & Ora. PATH. 6: 
176-200, 1953. 

3. Appleman, Robert M.: Surgical Prosthesis, J. Pros. Dent. 2: 401-412, 1952. 

4, Beder, Oscar E.: Appliances to Correct Resected or Missing Portions of the Mandible, 
Am, J, Orthodontics and Oral Surg. 32: 59-66, 1946. 





16. 


17. 
18. 
19, 
20. 


21. 


99 


92 
a0. 


24, 


ro 
st 


26. 


o7 


a‘. 








o 
0 


21, I 


28 





SURGICAL PROSTHESIS 929 


sr, Osear E.: The Use of Stents in Skin Grafting in the Mouth, J. Oral Surg. 2: 
32-38, 1944. 
er, Osear E.: Surgical and Maxillofacial Prosthesis, New York, 1949, King’s Crown 


Press. 
Billing, J.: Von der Unterkieferresektionsprothese, Stockholm, 1910, Isaac Markus. 
s, L. T., and Sarnat, B. G.: Surgery of the Mandible: the Ameloblastoma, Am. J. 


“Orthodonties and Oral Surg. 32: 34-46, 1946. 

, W. Kelsey, Shepherd, P. R., McLeod, Alan C., and Parfitt, Gilbert J.: Supple- 
ment to the Dental Treatment of Maxillo-Facial Injuries, New York, 1944, J. B. 
Lippincott Company, pp. 207-219, 144-162, 402-428. 
er, Hugo:. Die Kriegsverletzungen des ’Gesichts und des Gesichtsschidels, Salo- 
monstrasse, 1943, Johann Ambrosius Barth. 

ckenjos: Gegossene Kieferbruchsschienen, Schweiz. Monatschr. f. Zahnh. 48: 11, 
1938. 

- Robert H.: Manual of Standard Practice of Plastic and Maxillo-Facial Surgery, 
Philadelphia, 1942, W. B. Saunders Company. 

zanjian, V. H.: Modern Accomplishments in Dental and Facial Prosthesis, J. D. 
Res. 12: 651-670, 1932. 

hmer, Max: Uber die prothetische Behandlung ausgedehnter Unterkeifer-resek- 
tionen, Thesis, Munchen, 1930. 

fton, Jacob: Applied Orthodontics in Orofacial Prosthesis, Am. J. Orthodontics 

and Oral Surg. 29: 18-29, 1943. 

Lowery, P. C.: The Use of Ac rylies in the Construction of Splints and in Maxillo- 
facial Prosthesis, J. Michigan D. Soe. 26: 157-162, 1943. 

Martin, Claude: Prothése Immédiate, Paris, 1889, Masson & Cie. 

Maurel, Gérard: Chirurgie Maxillo-Faciale, ed. 2, Paris, 1940, E. Le Francois. 

. Paré, Ambroise: Oeuvres Completes, Paris, 1840, Malgaique. 

Pichler, Hans, and Trauner, Richard: Mund und Kieferchirurgie, parts 1 and 2, 
Vienna, 1948, Urban & Schwarzenberg. 

onroy, Psaume, and Boutroux: Restauration et Prothése Maxillo-Faciales: Frac- 


tures, Pertes de Substances, Difformites, ed. 2, Paris, 1950, Masson & Cie. 


2, Popp, H.: Zur Geschichte der Prothesen, Med. Welt. 13: 961-964, 1939. 


Thoma, Kurt: Oral Surgery, ed. 2, St. Louis, 1952, The C. V. Mosby Company. 

luckfield, W. J., and Worner, H. K.: Aerylic Resins in Dentistry. Obturators, 
Flexible or Rigid Facial Restorations, Splints, and Artificial Teeth, Australian J. 
Dent. 49: 10-28, 1945. 

Walker, Desmond Greer: The Construction of Vulcanite Applicators for Applying 
Radium to Lesions of the Buccal Cavity, Lips, Orbit and Antrum, London, 1938, 
John Murray. 


6. Weinb erger, B. W.: An Introduction to the History of Dentistry, St. Louis, 1948, The 


C. V. Mosby Cannan. 
Young, Sona Function of the Lower Jaw Following Partial Resection, Am. J. 
Orthodonties and Oral Surg. 28: 581-598, 1942. 


. Glucksman, Dennis D.: Personal Communication. 


424 MADISON AVE. 











LIPOMA OF THE ORAL CAVITY 
Report of Three Cases 


Karu W. Bruce, D.D.S., M.S., anp R. QUENTIN Royer, D.D.S., MLS., 
RocHESTER, MINN. 


LIPOMA is a benign tumor composed of adult fat cells. Oral lipomas are 

considered to be relatively rare. Geschickter' reported 490 cases of 
lipoma, in only three of which was the tumor located in the oral cavity. 
Variants of this tumor, such as fibrolipoma or myxolipoma, may appear. The 
malignant variety is the liposarcoma, which is situated exceedingly rarely in 
the mouth. 

Oral lipomas seem to occur in situations where adipose tissue is normally 
found in the mouth. Favorite sites are the submucosal areolar fibrous con- 
nective tissues of the cheeks,? oral vestibule,” * tongue,**° retrozygomatic 


fossa,’* ‘7 floor of mouth,’*** alveolar gingiva,***** palate,** and lips. In the, 


tongue, however, the tumor may be situated more deeply and actually may be 
intimately associated with the intrinsic muscles of the tongue. Lawson” re- 
ported a case of lipoma of the maxillary antrum in which the tumor presented 
through a nonhealing tooth socket. Lipomas simulating a ranula*’ and a cyst 
of the thyroglossal duct** have been documented. An intraosseous lipoma of 
the mandible was described by Oringer.*® An interesting case of fibrolipoma 
situated in the zygomatic fossa of a 12-year-old boy was reported.’® It pro- 
duced medial displacement of the maxilla, with the molar teeth being markedly 
malpositioned toward the midline. Cameron‘ also described a lipoma of the 
cheek which grew medially and displaced the maxillary teeth. 

The tumor is usually cireumscribed and encapsulated. It is generally, but 
not always, arranged in irregular lobules which are separated by fibrous 
septa. It most frequently assumes a position in the submucosal areolar fibrous 
connective tissue and in this position it presents as a soft, fluctuant, protruding 
mass which is round, ovoid, or lobular. It is usually attached by a broad, 
sessile base, but it may be suspended from a pedicle. A superficially situated 
lipoma may appear yellow through the transparent, distended mucosal epithe- 
lium. If the tumor is a variant of lipoma, such as fibrolipoma or myxolipoma, 
the color may assume a pale pinkish hue. When the tumor is situated deep in 
underlying tissues, some of the afore-mentioned clinical features may be absent. 

The tumor is usually a slowly growing one. In the cases reported in the 
literature it seems that the majority of lipomas situated in the oral cavity 
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duration of five or more years. In Smith’s® case of lipoma of the tongue, 
the :umor had been present for seventeen years. Lipomas of the mouth are of 
variable size. They may, however, become very large as they did in the cases 
rep ted by Daruvala,? Smith,® Paul, and Mudaliar.*° Multiple lipomas of 
the ‘ongue*® ** have been reported. 

ral lipomas have been said to be of congenital origin® in some instances, 
but the reports in the literature seem to indicate that they occur more fre- 
quently in the older age groups. Familial lipomas have been reported in 
sites other than the mouth.**** There appears to be a slightly higher incidence 
of oral lipoma in women than in men. 
Lipoma situated in the mouth seldom causes pain. Symptoms, such as 


enlargement of that portion of the oral cavity in which the tumor is located, 
interferenee with speech and mastication, and a sensation of pressure, may be 
encountered. 


‘rom a surgical viewpoint, lipomas may shell out or they may cling to the 
underlying structures, such as muscle or connective tissue. They have been 
known to reeur if not completely removed. 

Microscopically, the lipoma cell is distended with a droplet of fat which 
reduces the eytoplasm to a very thin outer shell. The nucleus is flattened 
and pressed to the periphery of the cell. In pure lipoma the essential cells 
seem to be held together by intercellular fibrils. Groups of lipoma cells then 
may be arranged in lobules which are divided by fibrous septa. If the tumor is 
a variant of lipoma, the lipoma cells are associated with an admixture of 
fibrous connective tissue (fibrolipoma) or loose myxomatous stellate or fusi- 
form cells which are producing but little collagen (myxolipoma). 

The following cases are examples of the occurrence of lipoma, or variants 
thereof, in the oral cavity. 


Report of Cases 


Case 1—A 43-year-old man had a semifluctuant, circumscribed growth that was at- 
tached to the mucosa of the left cheek by a rather broad base (Fig. 1). It measured 
approximately 2 em. in diameter and it had been present for twenty-one years. The 
patient said that the tumor had become larger twelve years previously, but that it had 
remained virtually stationary up to the time he was examined in January, 1953. It was 
not tender to palpation. There were no palpable submaxillary or cervical nodes. Actually, 
there were no particular symptoms referable to the tumor. However, the patient desired 
to have the mass excised at the same time that eight remaining mandibular teeth were to 


be extracted. 
General physical examination revealed that the patient was 5 feet, 7 inches tall and 
that he weighed 131 pounds. The blood pressure was 126 mm. of mercury, systolic, and 68, 


diastolic. Other clinical findings were noncontributory. Roentgenographic examination of 
the thorax and laboratory examination of the blood and urine gave results that were within 
normal limits. 

The patient was admitted to the hospital, where the tumor was excised under anes- 
thesia with thiopental (Pentothal) sodium ecurare, nitrous oxide, and oxygen. The proce- 
lure consisted of an elliptical incision made around the base of the tumor and removal 
by sharp dissection and excision. Hemorrhage was controlled by electrocoagulation and 
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Fig. 1.—Appearance of the tumor (fibrolipoma) attached to the left buccal parieties by a 
rather broad base. Inset, Excised gross specimen with the epithelial surface presenting. 





Fig. 2.—a, Features typical of fibrolipoma are demonstrated. The overlying epithelium is 
hyperplastic and a well-formed stratum corneum is evident (hematoxylin and eosin; magnifica- 
tion, X30). b, Globules of fat (black circular areas) in the loose fibrous connective tissues 
(sudan IV stain; magnification, x300). 
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th yund was closed by primary approximation of the edges with interrupted silk sutures. 
The remaining eight teeth were removed and plastic procedures were carried out on the 
mandibular alveolar ridge. 

The cut surface of the excised tumor was whitish yellow and was of a rather soft 
e tency (Fig. 1, inset). Histopathologic examination proved it to be a fibrolipoma 


w ioderate vascularity (Fig. 2, a). Fresh frozen sections stained with sudan IV demon- 
strated fat cells, which stained red, interspersed in a loose, fibrous, connective-tissue stroma 
2 S Pi 


he tumor had not returned six months after operation. 
A 


Case 2.—A white man, aged 50 years, who was undergoing general physical examina- 
ti vas referred for dental examination because of a mass in the right mandibular buccal 
ft The chief general complaints were obesity and known hypertension of seven years’ 
on, 

Oral examination revealed cystlike, fluctuant swelling in the mandibular right buccal 

The mass extended from the first molar region forward to the canine region. The 
nt had noticed its appearance 5 months previously, immediately after a tooth in the 
side of the mandible had been extracted. The mass measured approximately 3 by 1 
by m. and it nearly obliterated the buccal suleus (Fig. 3). The overlying mucosa was 





Fig. 3.—Site of the tumor in the right mandibular buccal sulcus. Inset, Gross specimen. 


not discolored or tender. There was no associated submaxillary or cervical lymphadenop- 
athy. Although the preoperative diagnosis was lipoma, the mass resembled a cyst and 
was so fluctuant that it seemed to contain fluid. Roentgenograms of the periapical region 
and jaw revealed a retained root fragment in the left mandibular first molar region and 
a periodontally infeeted left mandibular third molar. There were no positive roentgeno- 
graphic findings pertinent to the tumor, nor were there pertinent findings on routine 
physical and laboratory examination and on roentgenographic examination of the thorax. 

The patiet then was referred for oral surgery. The right side of the mandible was 
anesthetized by performing an intraoral inferior alveolar block. An incision 5 em, in 
length was made parallel and lateral to the crest of the alveolar ridge extending from the 
right mandibular molar region forward to the canine region. The mucosa was retracted 
and a yellow tumor was encountered. This mass was freed by blunt dissection and was 
removed intact (Fig. 3, inset). In the depth of the depression created by the removal of the 
tumor there was a white strand of tissue which appeared to be a nerve trunk. There were 








934 KARL W. BRUCE AND R, QUENTIN ROYER 


small buds extending from this trunk and one of these was taken for microscopic examina- 
tion. The wound was dusted with sulfathiazole-penicillin powder and closed with interrupted 
sutures. The retained root fragment and the left mandibular third molar were removed at 
this time. The postoperative course was uneventful and the sutures were removed four days 
after operation. ; 

On pathologic examination the cut surface of the tumor was observed to be bright 
yellow, soft, and oscillatory. The tumor appeared to be encapsulated and the cut surface 
projected in such a manner as to transform the original flat surface to a convex one. The 
blade of the knife used to section the tumor became greasy. Routine sections of the tumor 
which had been fixed in 10 per cent formalin were stained with hematoxylin and eosin. Fresh 
frozen sections of the tumor were also prepared and stained with sudan IV. The microscopic 
characteristics of these sections proved the tumor to be an encapsulated pure lipoma which 


Fig. 4.—Fresh frozen section of pure lipoma stained with sudan IV (magnification, 
a ga _The fat in some of the lipoma cells has been lost during the processes of sectioning 
and staining. 


was supported by a minimal amount of delicate fibrous connective-tissue stroma (Fig. 4). 
The other specimen removed at operation was found to represent a normal nerve trunk 0.5 


mm. in diameter. 
Examination conducted two years postoperatively revealed no evidence of recurrence 


of the oral lipoma. 


Case 3.—An obese 44-year-old man presented a soft, nonpainful, freely movable, 
ovoid intraoral mass measuring approximately 1 cm. in diameter. The mass was attached 
by a rather broad base to the buceal gingiva in the edentulous right mandibular second 
molar region (Fig. 5). It had appeared three years previously, shortly after the lower 
right second molar tooth had been removed. There was no cervical or submaxillary lymph- 
adenopathy, nor were there symptoms referable to the tumor. 

The patient’s chief general physical complaint was failing vision, which he had ex- 
perienced for almost ten years. He was found to have early familial bilateral cataracts. 
Such cataracts were also present in the patient’s mother, maternal aunt and uncle, and also 
in two brothers and one sister. 

The patient was 5 feet, 11 inches tall, weighed 229 pounds and had a blood pressure 
of 126/84. The results of routine study of the blood and urinalysis were within the normal 
range. Roentgenographic examination of the thorax, as well as examination of the ear, 
nose, and throat, did not reveal any deviation from normal. It was recommended, however, 
that the patient undergo an operation for the tumor situated on the right buccal gingiva. 
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Such an operation was carried out under local anesthesia. An elliptical incision was 


ma round the base of the tumor. The line of incision was at least 2 mm. wide of the 
tun ase at the point of closest approximation. The tumor was then dissected free from 
the lerlying mucoperiosteum. Following this, the edges of the wound were undermined, 
whereupon closure was effected with interrupted silk sutures. The postoperative course 
was eventful and the sutures were removed on the third postoperative day. 





Fig Tumor (fibrolipoma) attached to the right mandibular buccal gingiva. Inset, Cut 
surface of the specimen, which was soft and greasy to the touch and light yellow in color. 





Fig. 6.—Fibrolipoma stained with hematoxylin and eosin (magnification, x40). The over- 
lying epithelium is hyperplastic. 


On histopathologic study, the cut surface of the tumor presented a greasy, soft, light 
yellow appearance (Fig. 5, inset). Sections prepared for microscopic study revealed the 
tumor to be a fibrolipoma (Fig. 6). 

There had been no report of recurrence one and one-half years after surgical removal 
of the tumor, 
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Comment 


In one of our three cases, the tumor was a pure lipoma, while in the other 
two cases it was a fibrolipoma. It seems to be the consensus that pure lipoma 
is less frequently observed than the variants, fibrolipoma or myxolipoma. ll 
three patients were men whose ages were within the range of 30 to 50 years, 
the age of greatest frequency of appearance of this tumor. However, in one 
case (Case 1) the tumor was known to have been present for twenty-one years, 
slowly increasing in size over this period. In the other two cases the patients 
had been aware of the tumor’s presence for five months and three years, 
respectively. It is interesting that the latter patients became aware of these 
growths following the extraction of teeth. It is doubtful, however, that dental 
extraction had any etiologic relation to the formation of lipoma. Two of the 
three patients were obese. Symptoms other than awareness of the presence 
of a mass in the oral cavity were not present. 

Geschickter' has pointed out that lipomas may follow the course of 
cutaneous nerves. In one of our cases (Case 2), in which the pure lipoma was 
situated in the buccal suleus, it was observed that the tumor was rather 
intimately associated with the mental nerve trunk and its terminal branches. 

The cause of lipoma is unknown. It has been pointed out in the litera- 
ture that endocrine imbalance may create favorable circumstances for the 
development of fatty tumors. Association of multiple lipomas with Froéhlich’s 
syndrome, Dercum’s disease, and certain hypophyseal lesions, such as basophilic 
adenoma, has been observed. However, with regard to solitary lipoma as has 
been reported in this article, such associations have not been made. In none of 
our cases was there any clear-cut evidence of endocrine disease, yet in two 
cases the patients were obese. 

It has been reported by Humphrey and Kingsley* and also by Bonnefous 
and Valdiguié** that some patients with multiple lipomas have hyper- 
cholesterolemia. Determinations of blood cholesterol were not made in any of 
our three cases. 

Concerning the etiology of solitary lipoma, it would seem more likely that 
local factors are responsible for the tumor than are factors which are likely 
to produce wide systemic effect. Lipoma has been considered to represent a 
mesodermal fault in development which may be typed as a variety of meso- 
dermal dysplasia or hamartomatous formation. Also, it is possible that lipoma 
may develop from perivascular undifferentiated mesenchymal cells. 

It has been suggested by Thoma and co-workers" that, since lipomas of 
the mouth appear where fatty tissues exist normally, it may be assumed that 
they arise from normal adult fat. Lipomas have also been thought to arise 
from noninvolutionary fetal fat. In addition, solitary lipomas have been 
thought to arise in areas where, in the human embryo, a type of lymphoid 
tissue that contains fat is found. These areas are believed to remain after 
birth by virtue of their failure to undergo involution, and then they progress 
to form lipomas later in life. The classie collection of this type of tissue in 
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the embryo is called the ‘‘interseapular gland’’ and embryologists have 
attributed a lipid storage function to it which corresponds to the lipid storage 
glands of inseetivora, bats, and other hibernating animals. It is possible that 
this type of tissue may be located in the oral cavity in the embryo but fails to 
regress after birth, remains dormant, and is then activated later in life to form 
lipomas. 

Lipomas, especially so-called congenital lipomas, appearing in the mucous 
membrane of the cheek have been described as taking derivation from the 
buccal sucking pad, which is situated between the buccinator muscle and inner 
surface of the masseter muscle, and which exists before birth and frequently 
remains throughout adult life. 

Some fibrolipomas which are suspended from a pedicle may have been 
fibromas originally but, owing to torsion of the pedicle, certain degenerative 
changes, chiefly fatty degeneration and possibly myxomatous degeneration, 
resulted to account for these variants of lipoma. 

Lipomas subject to trauma or decreased blood supply may demonstrate 
areas of necrosis which subsequently undergo calcification. 

In spite of the fact that benign lipoma is one of the most innocent of 
tumors, we believe that it should be completely removed, for it is capable of 
growing to a large size which materially interferes with oral function. 
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PAGET’S DISEASE (OSTEITIS DEFORMANS) 
Report of a Case 


(GzorGE M. YAMANE, D.D.S.,* AND Puiuie T. FLeucnaus, D.D.S.,** 
MINNEAPOLIS, -MINN. 


N 1877 Sir James Paget described in detail the physical, gross anatomic, and 
| microseopie examination of the bone disease which now bears his name. He 
gave it the name of osteitis deformans because he thought this was an inflamma- 
tory process and because the bones showed gross thickening, elongation, and 
deformity. However, the existence of this disease had been recorded prior to 
Paget’s publication by Wrany and Otto.? 

This disease, which is acknowledged by many today as a distinct patho- 
logic entity, may be confused with generalized osteitis fibrosa cystica, leontia- 
sis ossea, and bone metastases from prostatic carcinoma. Careful clinical, 
roentgenographie, and histologic examination will, however, differentiate 
Paget’s disease from the diseases just mentioned. 

The distinetion between osteitis fibrosa cystica and Paget’s disease may 
he made on an etiological basis. In the ease of the former, the causative fac- 
tor is hyperparathyroidism,® while that of the latter is idiopathic.* ‘ 

Leontiasis ossea is hyperostosis of the bones of the face and is regarded 
by some as a form of Paget’s disease in which the morbid processes are con- 
fined to the skull and face.’ Although one cannot say definitely just when a 
person becomes afflicted with leontiasis ossea, many agree that this hyper- 
ostotie process generally is found in the younger age group. Histologically, 
certain areas of leontiasis ossea may present a picture of Paget’s disease and, 
as a result, some feel that this process may be Paget’s disease of the young.® 
Because of the many varied histologic pictures, such as those similar to osteo- 
fibroma and selerotie bone, and because of the absence of the curvilinear mark- 
ings indieating rebuilding of the bone, others feel that leontiasis ossea is a 
(different disease process.** 

Differentiation of Paget’s disease from bone metastases of prostatic car- 
cinoma also presents a difficult problem. Of the seventeen men patients 
de Vries’ studied during eight years of observation, he found that four suf- 
fered symptoms suggestive of prostatic carcinoma. These patients developed 
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nocturia, difficulty or pain on urination, urgency, hematuria, incontinence, or 
bladder pain. Both diseases have high phosphatase activity.*:® Paget’s dis- 
ease has a high alkaline phosphatase activity, while prostatic carcinoma has a 
high acid phosphatase activity.1° Almost identical pictures of the osseous 
structure are also seen roentgenographically. However, by reviewing the 
underlying pathologic changes, a roentgenologist may differentiate these dis- 
eases with little difficulty. In Paget’s disease the blood-forming elements of 
the marrow are replaced by fibrous tissue. Considerable bone resorption takes 
place associated with increased numbers of osteoclasts; giant cells are seen 
everywhere in many Howship’s lacunae. At the same time there is increased 
formation of new bone. The end result of this greatly increased cellular ac- 
tivity is the production of new bone, which is easily cut with a knife and 
bends under pressure. This disorganization of the normal bony architecture 
causes thickening of the cortex, which is due to increased periosteal activity, 
decreased marrow space, and coarse trabeculations.'* ** In bone metastases 
from carcinoma of the prostate the tumor cells invade the bone marrow and 
bony structure and replace it with tumor tissue. Osteoblasts attempt to re- 
pair the damage by encircling the nests of tumor tissue with new bone. There 
is no bowing of the long bones, cortical thickening, or reduction of marrow 
spaces in spite of the extensive destruction.* ** Both males and females are 
afflicted with Paget’s disease. Jaffe*®> and Newman’ found no appreciable 
difference due to sex, while Brunner™ found the ratio of male to female to 
be 19 to 7. 

This disease occurs predominantly after the fifth decade of life, being 
most frequent between the ages of 60 and 70. Newman" reported three cases 
below the age of 40 years, the youngest being 21 years old; Brunner" set his 
lower age limit at 31 years; and Jaffe’ saw a man of 48 years of age suffering 
from Paget’s disease in whom the first symptoms had appeared 20 years pre- 
viously. There is no correlation in the familial incidence, although this dis- 
ease has occurred in the same family™ and in two cousins.’® In the main, how- 
ever, this is a rare disease.* 1" 

There is apparently simultaneous involvement of many bones with rapid 
progress and resultant deformity.’’ ?°"* Whether the disease first remains 
localized in one bone and rapidly progresses to other bones cannot be deter- 
mined, but the bones most frequently involved are: the pelvis, sacrum, spine, 
cranium, femur, tibia, and humerus. The weight-bearing bones are most fre- 
quently involved. The skull undergoes progressive enlargement. When in- 
volved, the maxilla becomes progressively larger particularly in the tuberosity 
regions. Diastema may also become an outstanding feature.’ The mandible 
is rarely involved.® *° 

Cranial nerve pressure, especially on the optic and otic nerves,® spontane- 
ous fractures,”! urinary caleulus,?* and sarcomatous degeneration?® are some 
of the complications of osteitis deformans. Due to the enlargement of the 
skull, especially about the orbit and the meatus, progressive blindness and 
deafness are usually encountered in advanced eases. 
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The external appearance of the patient with the advanced stage of this 
ec is striking. He is stoop-shouldered, has a sunken chest, curved back, 
and waddles with bowed legs. Because of his bent shoulders and curved back, 
his arms appear disproportionately long, his hands extending as far as his 
knees when in an upright position. 

The blood count and blood caleium and phosphorus are rarely disturbed.’® 


dis¢ 


Alkaline phosphatase may go as high as sixty Bodansky units,* two to four 
units being the normal limit for an adult.° Acid phosphatase usually remains 
normal, varying from 0.5 to 2.0 King-Armstrong units. 


It is interesting to note that the patient is seldom aware of this disease. 
Osteitis deformans is asymptomatic and is generally discovered secondarily to 
some other complaint.?*-7* 

Treatment for this disease is symptomatic. No satisfactory therapy is 
available; however, x-ray and magnesium carbonate have been used.” 


Case Report 


On Jan. 12, 1953, N. L. G., a 69-year-old white man, came to the University of Minne- 
sota School of Dentistry requesting new dentures. He had had dentures made five years 
previously but had been unable to wear them for the last two years. The patient stated 
that a section of bone had been removed from his upper jaw in 1934 and since that time 
it had appeared to become progressively larger. He was never aware of any physical 
ailment and stated that he was in perfect health. His medical and family history were 
noncontributory. 

Physical examination revealed a very stoop-shouldered, bowlegged, elderly man in a 
well-nourished condition. The upper portion of his face appeared much broader in com- 
parison to the lower part. He had a considerable impairment of hearing. His throat, 
neck, and chest were negative. The heart did not appear enlarged, nor were any altera- 
tions in function encountered. The abdomen was negative. Rectal examination disclosed 
a normal sized prostate with a very firm nodule at the superior pole of the left lobe. His 
blood pressure was 170/100 and his temperature was 98.6° F. 

Intraoral examination revealed edentulous upper and lower arches and a generalized 
enlargement of the maxillary alveolar process (Fig. 1). ‘The upper lip was in a protruded 
position due to the bulkness of the alveolar ridge. The oral mucosa was pale in color but 
otherwise healthy in appearance. A small opening, suggesting the presence of a residual 
root fragment, was noted in the upper left premolar region. 

Laboratory Data.— 

Hemoglobin: 14.8 Gm. 

White Blood Count: 3,400. 

Urinalysis: Specific gravity, 1.025; negative for albumin, sugar, white blood 
cells, red blood cells, and casts. 

Serology: Negative. 


Calcium: 10 mg. per cent. 


Phosphorus: 3.4 mg. per cent. 
Phosphatase: Acid phosphatase, 2.8 King-Armstrong units (equal to approxi- 
mately 0.9 Bodansky unit )—within normal limits. 
Alkaline phosphatase, 57.1 King-Armstrong units (equal to approximately 
19.4 Bodansky units)—normal for adult is 12 to 14 King-Armstrong 
units. 
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Roentgenographic Report.—The intra-oral films of the mandible were essentially 
negative; however, the maxilla showed multiple hyperostotic areas (Fig. 2). In view of 
this roentgenographic finding, a lateral skull and anterior-posterior cephalogram and a 


Fig. 1.—Preoperative photograph of maxilla showing generalized enlargement of the 
alveolus process. Note small opening at upper left cuspid area, suggesting the presence of 
a residual root fragment. 


Fig. 2.—Intraoral roentgenogram. Note hyperostotic areas at upper left molar region. 


pelvic film were taken. The skull films showed the typical ‘‘cotton wool’’ appearance of 
the vault of the cranium. The irregularity in the trabeculations was also very striking. 
The Radiology Department of the University of Minnesota Hospital reviewed the films 
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Fig. 3. 





Fig. 4. 
Fig. 3.—Anteroposterior skull roentgenogram. Arrows indicate some of the hyperostotic 
areas. Note that there is no involvement of the mandible. 


. Fig. 4.—Pelvic roentgenogram. The entire pelvis and the upper portion of the right 
femur are involved. 
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Fig. 5. 


Fig. 6. 


Fig. 5.—Photomicrograph of the maxillary alveolar process. Note “mosaic” pattern with 
accentuated resting and resorption lines and fibrous marrow. A “mature” picture of the 
disease. Hematoxylin-eosin stain. (Magnification, 85.) 


Fig. 6.—Photomicrograph of the maxillary alveolus process. A “younger,” more active 
picture of the disease. There are many osteoblasts and osteoclasts. The marrow is fibrous. 
The lower portion shows a darker, more mature bone. (This specimen was taken from about 
5 mm. from the previous, more “mature” specimen.) Hematoxylin-eosin stain. (Magnification, 


X85.) 
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ported characteristic Paget’s disease involving the vault of the cranium, and par- 
ly the maxilla, extending well up into the region of the ethmoid sinuses and the 
Fig. 3). The pelvic film also showed the characteristic appearance of Paget’s dis- 
volving the entire pelvis and the upper portion of the right femur. In addition, 
he sacroiliac joints were completely obliterated, as well as the joints between the 
fourth and fifth lumbar vertebrae and between the fifth lumbar and sacrum (Fig. 4). 
This suggested an old and a severe arthritis. 
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Fig. 8. 


Fig. 7.—Postoperative photograph of the maxillary alveolus. 
Fig. 8.—The dentures were inserted on March 10, forty-two days postoperative. 


Pathologic Findings.—A biopsy of the maxillary alveolar process was taken and the 
pathologist’s report was as follows: ‘‘One piece, presumably from the radiopaque area, 
is dense, lamellated bone of a mosaic pattern with accentuated resting and resorption 
lines. The little marrow present is fibrous. The other section presents a younger, more 
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active picture of the disease. There are many very small spicules of new bone with much 
marrow space filled with fibrous tissue; there are many osteoblasts and osteoclasts in this 
area. Diagnosis: Paget’s disease of bone.’’ (Figs. 5 and 6.) 

Surgical Procedure.—On January 28 the patient came to the Oral Surgery Clinic for 
surgical reduction of the maxilla, Under local anesthesia, an incision was made over 
the alveolar crest, extending from tuberosity to tuberosity. Both the lingual and buccal 
portions of the mucoperiosteum were elevated, completely exposing the alveolar process, 
The bone varied considerably from normal; there were many areas (approximately 5 by 5 
mm, in size) of very dense bone surrounded by very spongy, osseous tissue. The soft bone 
was trimmed with rongeur forceps and bone rasps; the dense bone had to be reduced by 
means of hammer and chisel. A section of the marblelike bone about 1 em. in diameter 
popped out in toto from the upper right premolar region. This was the area that had 
simulated a residual root. The larger pieces of bone were preserved for further histologic 
study. Approximately 4 to 5 mm, of tissue were removed from along the buccal fiap to 
accommodate the reduction in size of the alveolus. The tissue flaps were approximated 
and sutured in position with a continuous 000 silk suture. 

On February 1, four days post-operative, the sutures were removed. The alveolar 
ridge was free of bony prominences and undercuts; it was considered suitable for the con- 
struction of a prosthetic appliance (Fig. 7). The change in facial contour was markedly 
evident. On March 10 the dentures were inserted (Fig. 8). The patient was instructed 
to return periodically for observation. 
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DELAY HEALING OF A LOWER RIGHT FIRST MOLAR EXTRACTION 
WOUND LOCATED WITHIN AN ENDOSTEAL OSTEOMA 


A Case Report 
JosEepH C. Tam, D.D.S., M.S.D., MINNEAPOLIS, MINN. 


T IS not known if an osteoma is a benign, slow-growing tumor or a hyperplasia 

of bone, representing an osteoplastic healing process as a sequel to a local in- 
jury.’° Its oceurrence on and in all parts of the skeleton has been reported 
in the literature. According to location, it is called either a peripheral or an 
endosteal osteoma when found on or in the bones, respectively.* Although 
Geschickter’ has no evidence, he implies that the osteomas of the jaws, rarely 
found in the body of the maxilla and mandible, are a more differentiated form 
of ossifying fibroma, whereas Bell® stated that a true osteoma is rare and is often 
located in the paranasal sinuses, the orbit, and the nasal cavities. 

The pathogenesis, as in most neoplasm, has not been established for the 
osteomas.* Theoretically, Geschickter believes that osteomas are usually asso- 
ciated with infection and trauma, or they may emerge spontaneously from the 
subperiosteum.” Inasmuch as Geschickter considers the osteomas as a more 
differentiated form of ossifying fibroma, the opinion of Lichenstein and Jaffe® 
relative to the etiology of an ossifying fibroma is included. They have suggested 
that the lesion is derived from metaplasia of the bone-forming mesenchyme. On 
the other hand, Thoma‘ believes that it arises from preformed bone, periosteum, 
or retained cartilage cells from the embryonic chondroskeleton. 

The histologic appearance of the lesion, depending upon the degree of 
differentiation, varies with the amount of cortical and cancellous bone, 
vascularity, fibrosity, and cellular elements. This variation in the histology 
without a medical history, clinical examination, blood chemistry analysis, and 
skeletal radiographs makes differential diagnosis of this lesion from other 
benign bone neoplasm difficult. Two separate biopsy reports in the case now 
being presented substantiate this difficulty in making a differential diagnosis. 
The first biopsy report made on Oct. 19, 1949, diagnosed the lesion as an 
osteoma or fibrous dysplasia of bone. Subsequently, a second biopsy from the 
same lesion analyzed on Jan. 13, 1950, was classified as an exostosis. 


Present Complaint.—<A healthy, slightly overweight, white woman, aged 
57 years, presented herself on Oct. 5, 1949, at the School of Dentistry, Univer- 
sity of Minnesota, for a routine examination. She readily admitted that a 
tumor had been removed from her right mandible twenty-seven years before. 
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History.—Three operations at unknown intervals were performed twenty- 
sever: years previously in the removal of a benign tumor from the right 
man¢ ible. She eould not recall in detail the oral surgical process and the 
erative history. Consequently, we were not sure whether the present 
vas a recurrence or an enlargement of the tumor. When first seen, she 
pressed with a gloomy apprehension that the mandible was fragile 
and was likely to fracture under any form of manual manipulation or force. 
A lutier requesting further information was not answered by her physician. 

‘xamination._There was no facial asymmetry, and there were no 
disa! ing implieations. Intraorally, the right body of the mandible was 
noticably larger than the left by digital examination. There was no com- 
plain! of tenderness and both sides were of equal consistency on palpation. 
Her ‘unetional oeclusion was very poor as a result of many missing teeth and 
extremely carious teeth. 

aboratory Findings.—A full-mouth dental radiograph divulged many 
periapical radiolucent areas and a radiopaque area extending through the 
right body of the mandible to the midline (Fig. 1). The definite boundary 
it the midline may be an inference that the growth of the osteomas is 


post 
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seen 


Fig. 1. Fig. 2. 


Fig. 1.—Dental radiograph showing the radiopaque lesion ending with a sharp line of 
demarcation at the midline of the mandible. 

. Fig. 2.—The extent of the radiopaque lesion is seen in this right lateral jaw radiograph. 
Note that the lesion has a definite boundary. 


limited as reported in the literature. According to the right lateral jaw 
radiograph, the radiopaque area had a definite border, seemed to be devoid of 
cancellous bone, and, in the main, the radiopacity throughout the entire lesion 
was of equal density (Fig. 2). Nevertheless, along the inferior border there 
were patches of radiolucencies. There are two reasons for these: first, the 
lesion near the inferior border may have more cellular elements and can- 
cellous bone than the superior portion; and second, the body of the mandible 
below the mylohyoid ridge is thinner buccolingually and its surfaces are ir- 
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regular. Naturally, because of the cellular content of the lesion and the 
anatomic shape of the mandible, the lateral jaw radiograph film below the 
mylohyoid ridge was exposed to more x-irradiation than the superior portion 
of the film. These per se will result in a radiograph as described for Fig, 2. 
The cephalometric radiographs were negative. 

Treatment and Course.—Because of the poor functional occlusion and in- 
advisability of saving the many carious teeth by operative restorations, full 
upper and lower dentures were recommended by the Division of Prosthetic 
Dentistry. Under the advice of the Division of Oral Pathology, the lower 
right lateral was extracted and a sizeable biopsy specimen was taken from the 
area on Oct. 19, 1949. The biopsy specimen was diagnosed as an osteoma or 
fibrous dysplasia of bone. It was assumed, therefore, that the remaining teeth 
could be extracted without causing unnecessary danger to the patient. 

Excluding the lower right first molar area, the extraction wounds in both 
the maxilla and mandible healed uneventfully. The lower right first molar 
extraction wound with its history of chronicity and intermittent periods of 
acute exacerbation lasted from Jan. 13, 1950, to March 20, 1953. 

The lower right first and second molars were extracted under a local 
anesthetic agent on Jan. 13, 1950. The distal root of the lower right first 
molar was fractured, but it was recovered by raising a large buccal muco- 
periosteal flap. Some resorption of the apices of the second molar, which was 
extracted intact, was noted on clinical scrutiny. An alveolectomy was per- 
formed with a chisel and burr. A histologic report of the bone taken from the 
operative site confirmed the previous diagnosis of osteoma or fibrous dysplasia 
under the terminology of exostosis. The term exostosis was used because in the 
second biopsy slip, under working diagnosis, it was stated that the tissue came 
from the crest of the alveolar ridge. The postoperative dental radiographs were 
negative for foreign bodies. 

The patient informed us about three months later that the wound in the 
lower right first molar area was uncomfortable and inflamed. Exposed bone 
about 1 em. long and 3 mm. wide was noticed at the crest of the site of com- 
plaint. No pus was expressed. A shell of involuerum was apparent in the 
dental radiograph. Although an exploratory surgery procedure and alveolec- 
tomy was performed on April 14, several days later a more severe, dull, con- 
tinuous ache ensued in the area mentioned previously. This area was not tender 
to palpation. Pus was expressed. Since another dental radiograph indicated 
that a small sequestrum was present, the patient was given an appointment for 
July 26. During the exploratory surgery, it was noted that the bone was chalky 
white in color, brittle, and devoid of eapillary bleeding. 

The severe, dull, continuous ache in the operative site dating from Aug. 8, 
1950, to Jan. 14, 1952, resisted all the following treatments: 


1. Ward’s Wondrpack Surgical Cement Dressing on Aug. 8, and Sept. 9, 
1950, gave immediate relief which was only temporary. 

2. On Oct. 10, 1950, the wound was opened and one-half of a penicillin G 
cone containing 2,000 units was inserted into the wound to overcome the low- 
grade infection. Massive intramuscular penicillin therapy was not instituted, 
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t was felt that the delay in healing was due primarily to poor vascularity 
e bone and an inability of the tissue cells to repair in a normal fashion. 

;. The patient returned on Aug. 9, 1951, seeking relief from the interminable 
ent discharge. The wound was opened and four 50,000 units of pure 
illine penicillin G tablets were inserted into the wound. A week later, she 
put on seven days of systemic Aureomycin hydrochloride regime. An im- 
ment was noticed, but she now asserted that the operative site “itches.” 

!. An examination on Dee. 3, 1951, disclosed that the usual postoperative 
lieations of swelling, pain, and purulent discharge had recurred as of three 
weeks previously. Relief from the foregoing complaints was obtained with cold 
packs. In addition, shortly after wearing her new acrylic dentures as of Dec. 
20, 1950, a burning sensation emanated in the lower right posterior quadrant. 
This burning sensation spontaneously disappeared on removal of the lower 
denture. Sixteen days thereafter, 0.75 ¢.c. fresh absolute aleohol was injected 
into the right inferior alveolar nerve area by the usual dental technique to 
alleviate the severe pain, which had become unbearable. A culture was taken 
from the wound to determine if the bacteria were sensitive to penicillin and 
Aureomyein. In the meantime, the infection was treated for one month with 
Aureomycin hydrochloride per capsule every four hours. To prevent 


for 


of 


pu! 


e " 


250 mg 


transitory nausea, vomiting, cheilitis, and soreness of the oral structures from 
occurring during the extended Aureomyein hydrochloride regime, daily intake 
of milk and vitamin B complex was ordered. The lower denture was also ad- 


justed in the area of soreness. The bacterial culture was ascertained nine days 
later as primarily alpha streptococci sensitive to both penicillin and Aureomycin. 
When seen on Jan. 14, 1952, except for pain caused by pressure from the 
denture, the patient felt mentally and physically well. A few drops of pus were 
expressed. The paresthesia due to the absolute aleohol injection was diminish- 
ing. The Aureomyein hydrochloride medication was discontinued. The patient 
refused surgical closure of the pathologie defect because she was not in any 
physical distress. 

The patient returned on Jan. 19, 1953, relating that during the past two 
months the burning sensation had recurred and persisted intermittently in the 
lower right first molar area. This burning sensation was initiated by a cold 
stimulus in the form of air, liquid, or food. There was also a history of purulent 
drainage and tenderness. The usual clinical findings of sponginess, inflamma- 
tion, pus, and fistulous tract were evident. A definite sequestrum was seen in a 
dental radiograph (Fig. 3). After many delays by the patient, the sequestrum 
measuring about 3 by 7 mm. was removed on February 9, under a local anesthetic 
agent. Two 50,000 units of pure crystalline penicillin G tablets were placed in 
the wound prior to primary closure. She was also given intramuscularly 1 c.c. 
Bicillin containing 600,000 units of penicillin G with 0.01 per cent propylparaben 
and 0.09 per cent methylparaben as preservatives. The wound was completely 
healed when seen on March 20. A reeall five months later, Aug. 24, 1953, 
revealed that the swelling, drainage, and burning sensation no longer existed. 
A dental radiograph of the area was negative (Fig. 4). 
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Discussion 

On clinical examination, the bone in the lower right first molar region was 

chalky white and brittle, giving one the impression that it was hyperealecified 


and avascular. This observation was confirmed by a histologic examination 
which disclosed that the bone was composed of well-differentiated, compact 


Fig. 3. 





Fig. 4. 
Fig. 3.—Note sequestrum at crest of alveolar ridge in dental radiographs taken three years 


postoperatively. 
ig. 4.—Dental radiograph taken on Aug. 24, 1953, demonstrates complete healing of the 


F 
lower right first molar area. 


bone with little marrow and immature tissue cells. Hence, we can infer that 
when such bone is traumatized it easily constitutes an area of locus minoris 


resistentiae.® 
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(he infeetion with a history of acute exacerbation resisted both local and 
mie therapy. A brief résumé of the local treatments is as follows: (1) 


Syste 

Ward’s Wondrpack Surgical Cement Dressing was tried on Aug. 8 and Sept. 
9, 1950; (2) one-half of a penicillin cone containing 2,000 units was inserted 
into the wound on Oct. 10, 1950; (3) four 50,000 units of pure crystalline 
penicillin G tablets were placed in the infected area. In essence, a regime of 
systemic Aureomyein hydrochloride therapy was initiated twice. The first 
treatment of oral dosages of 250 mg. Aureomycin hydrochloride per capsule 
every four hours, lasting one week, was attempted on Aug. 16, 1951. The fore- 


¢ administration of Aureomycin hydrochloride was again maintained from 
Dec. 19, 1951, to Jan. 14, 1952. Both the local and systemic therapies provided 
porary relief, even though the bacterial infection was not subdued. How- 
following surgical removal of the sequestrum on Feb. 9, 1953, in con- 
junction with loeal and intramuscular penicillin therapy, the wound healed 
uneventfully. The history of this case is an affirmation that antibiotic therapy 
is neither a panacea nor a substitute for surgery. It is also an affirmation 
that tissue resistance is essential in a normal reparative process and in local- 
izing bacterial infection. In conclusion, it is my belief that, had no antibiotic 
therapy been employed, the tissue resistance and the surgical removal of the 
sequestrum as of Feb. 9, 1953, would have effected a cure. 


voing 
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ABNORMAL BONY CONNECTIONS BETWEEN THE 
SKULL AND THE MANDIBLE 


M. S. Gripty, F.D.S.R.C.S. (ENGLAND), ALEXANDRIA, EGypt 


HE mandible is normally connected to the skull by means of: (1) muscles 

attached to both skull and mandible; (2) the covering fasciae, skin, or 
mucous membrane; (3) certain ligaments; and (4) the capsule of the temporo- 
mandibular joint. 

Upsets or abnormalities in any of these structures may cause difficulty in 
opening the mouth. The following are some examples of such upsets. 


1. Muscles.—Muscles may contract reflexly in response to some irrita- 
tion of the nerve ends in the mouth or the throat region. The condition is 
known as trismus, and is seen frequently as an accompaniment to pericoronitis 
around an erupting lower third molar. 

The muscles may be unable to relax because of the infiltration of inflam- 
matory exudate among their fibers. This condition is encountered in eases of 
cellulitis spreading to the intercellular muscular tissue—from a case of paro- 
titis, for example. 

The muscles may be unable to relax because of the conversion of some of 
their fibers into bone. This condition is known as myositis ossificans and 


usually affects more than one muscle in the body. 


2. The Covering Skin or Mucous Membrane.—Sometimes some of the skin 
or the mucous membrane is lost because of trauma, infection, or irradiation. 
The healing process may result in sear formation which, by contraction, hinders 
the normal movements of the mandible. 


3. The Ligaments.—Ossification in the sphenomandibular, stylomandibu- 
lar, or pterygomandibular ligament will naturally fix the mandible in one posi- 


tion. 


4. The Capsule of the Temporomandibular Joint.—Extra-articular anky- 
losis. Fibrosis in the capsule, subsequent to any affection, causes difficulty in 
opening the mouth. 

Bony union between the mandibular condyle and the glenoid fossa of the 
temporal bone leads to unilateral or double ankylosis, according to whether one 
or both joints are affected. 

From the preceding, it may be deduced that abnormal bony union between 
the skull and the mandible may be classified under three categories: (1) myo- 
sitis ossificans in muscles of mastication; (2) ossification in the ligaments con- 


From the Dental Section, University of Alexandria. 
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necting the mandible to the skull; and (3) bony ankylosis in the temporo- 


mandibular joint, whether unilateral or bilateral. Moreover, a fourth group 
may be mentioned: bony union between the coronoid process of the mandible 
and the maxilla. 


[he eases to be presented serve to demonstrate some of these abnormal 
bony connections. 


Myositis Ossificans 


\lyositis, in general, is either acute or chronic. Acute myositis is sub- 
divided, according to cause, into the traumatic and the infective types. Chronic 
myositis may be either specific (tuberculosis, syphilis, or actinomycosis) or 
simple, which is either fibrous or osseous. The osseous type, ‘‘myositis ossi- 
fieans,’’ may be partial and cireumscribed (osteoma), the cause being a single 
or repeated trauma, or progressive and generalized, when it develops by three 
steps of infiltration into the connective system of the muscle, namely by em- 
bryonie infiltration of connective tissue, fibrous induration, and ossification. 

The cause of myositis ossificans is unknown. It is thought to be of infee- 
tive origin. It is a rare condition and has a predilection to affect males. The 
first museles to be affected are those of the neck, back, and thorax, and, later 
on, those of the limbs. The disease advances by exacerbations until all the 
muscles of the body, including those of the jaws, become affected. 


Case Reports 


Case 1—The case presented here is that of a Negro boy (M. K.), aged 18 years. He 
eame to the hospital on May 13, 1951, complaining of complete inability to open his mouth. 





Fig. 1.—Case 1. Generalized myositis ossificans. 


He stated that the condition had started gradually about one year before. It was observed 
that the gait of the patient was strange. The trunk was twisted to the left side, while the 
neck was bent to the right side. The patient did not complain of pain anywhere in the 
body. Apart from his inability to open his mouth and the abnormal gait, the boy was all 
right. The condition was suspected to be ossifying spondylitis (Marie-Striimpbell’s disease), 
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so the patient was sent to the orthopedic section for advice. There, it was found that he 
suffered from myositis ossificans which affected various muscles in the body. 

The inability to open the mouth could be caused by either temporomandibular joint 
pathology or ossification in some of the muscles of mastication. X-ray films of the joints 
excluded ankylosis, but revealed abnormal bony spicules along the muscle fibers of either 
the masseter or the medial pterygoid. An operation to sever the abnormal bony connections 
was considered, but the patient begged that it be deferred for some time. 

At the present stage (June, 1953), the patients is subsisting on fluids alone. His 
mouth is fixed in the closed position, and no movement can be felt at the mandibular joint 
when he is asked to try hard to open his mouth. The gait of the patient is growing worse; 
yet, he is contented and refuses any suggested interference. (See Fig. 1.) 


Unilateral Ankylosis 


Unilateral ankylosis of the temporomandibular joint is more common than 
bilateral ankylosis, the ratio being three to one. Trauma, whether a birth in- 
jury or a condylar fracture, is cited as the cause of about one-fourth to one- 
third of all the cases. The case presented here is that of a left-sided ankylosis 
caused by malunion of a condylar fracture. 


Fig. 2.—Case 2. Left temporomandibular ankylosis. The point of the chin is shifted toward 
the affected side. 


Case 2.—The patient, A. I, was a married woman, 23 years of age. She came to the 
hospital on Nov. 8, 1951, complaining of a progressive inability to open the mouth. She 
stated that when she was 4 years old she fell on the stairs, and there was bleeding from her 
left ear and from her mouth. Her chin was wounded at the time, and the scar was still 
present. The patient had complained since of partial inability to open her mouth. On 
examination, only one finger tip could be passed between the front teeth. Normal movement 
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be felt in the right joint on opening the mouth, while the movement of the left joint 
sry much restricted. The mandible was noted to deviate to the left side. There was 
flattening of the right side of the face. Two months previously, pain was felt at the 
rec of the left joint. 

On palpation, a notch was felt in front of the angle of the mandible. 
eth, the left temporal muscle was felt to be weaker than the right one, while the 
ters of both sides seemed to be of the same strength. The patient was admitted to the 
tal, the ease being diagnosed by x-ray and clinical examination as left temporomandibular 


On clenching 


an 818. 
She was given penicillin and, on Nov. 26, 1951, she was taken to the operating theater 


an attempt was made to perform an operation under local anesthesia. This did not 
successful, so intravenous Pentothal sodium, followed by ether, was used. 
4 vertical incision was made in front of the left tragus, tissues were reflected, and the 


bone in the condylar region was chiseled off until the mouth could be opened. 
Three days later the patient complained of continuous dizziness, headache, and inability 
to walk. This was due to weakness of the extensor muscles of the feet. Tonics, calcium, 


vitamins were given and the patient walked unaided in one week’s time. On Dec. 15, 
1951, the patient was all right, could open her mouth fully, and was duly discharged. 





A. B. 


Fig. 3.—Case 3. Double ankylosis. A, Amount of opening achieved after operation; B, so- 
called “bird’s face” in profile. 


Double Ankylosis 


Case 3.—The patient, A. R., was a 17-year-old Negro boy, sent to me for advice about 
his permanently closed mouth. He stated that eight years previously he fell from a second- 
floor window to the street, fracturing a leg and acquiring an incised wound in the chin. He 
was taken to the local hospital, where the leg fracture was attended to and the chin wound 
was stitched. Although he had some bleeding from the mouth, the condition of the jaws 





Fig. 
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4.—Case 4. Bony union between coronoid process and mandible in addition to 


Fig. 5.—Case 4. 


temporomandibular ankylosis. 


Amount of opening achieved after operation. 
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was not investigated, and no x-ray films of the skull were made. When the condition of his 
lee was satisfactory he was discharged from the local hospital. Since his fall, the patient 
exp enced difficulty when eating. The difficulty increased as time went by. 

On examination, the patient was observed to have an old scar in the chin. The chin 
was receding because of the underdevelopment of the mandible subsequent to the injury 


inflicted upon the growth centers in the condyles at the time of the accident, which resulted in 
a so-called ‘‘bird’s face.’? He could separate the front teeth, with difficulty, to a space of 


only 1 or 2mm. The sear in the chin suggested that at the time of the accident the patient 


fell on his chin and probably fractured the necks of both mandibular condyles. The palpating 
fingers felt little, if any, movement in the temporomandibular joints while the patient was 
trying hard to open his mouth. Apart from the symmetrical facial crippling, the general 
condition of the patient was satisfactory, considering that he had subsisted solely on fluids 
since his accident. Both temporomandibular joints were x-rayed and a diagnosis of double 


ankylosis was made. 

On Aug. 28, 1952, the patient was put under endotracheal ether. I operated on both 
sides at the same session. At first a condylectomy was contemplated but, when the area was 
revealed, so much scar bone was found that it was thought better to create a new joint at 
the subeondylar region (a sort of ‘‘high Esmarch’’ operation). The mouth could be opened 
sufficiently after the double operation. Exercises were advised and the patient was glad to 
pursue them enthusiastically. Healing was rapid and uneventful. At the present stage 
June, 1953) the patient is getting along nicely. 


Union Between Coronoid Process and Maxilla 


Case 4.—The patient, M. G., aged 23 years, came to the hospital on April 2, 1951, 
complaining of inability to open his mouth. He stated that in 1936, when he was 8 years old, 
he had some affection in his left maxilla, for which an operation was performed. He could 
not tell what that affection was, but it was vaguely gathered that the affection might have 
been osteomyelitis with bone necrosis. Afterward, the patient experienced progressive 
difficulty in opening his mouth. One year later (1939), the inability to open was almost 
complete and had remained so ever since. For the last twelve years, the patient’s mouth had 
been practically completely closed. 

On examination, he was observed to have a depressed left cheek. No movement could be 
detected in the condylar region on the left, no matter how hard the patient tried to force the 
jaws open. A very slight movement could be detected in the right condylar region. X-ray 
films showed ankylosis of the left condyle, which was attached to the base of the skull. On 
May 2, 1951, a left condylectomy was performed. Still the mouth could not be opened, so 
the field of operation was widened and it was then evident that there was bony union between 
the coronoid process and the back of the maxilla. When this connection was severed, the 
mouth could be opened to a reasonable extent. 
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BENIGN CENTRAL TUMORS OF THE JAWS OF NONOSTEOGENIC 
AND NONODONTOGENIC TYPES 


IrvinG SALMAN, D.D.S., F.A.C.D.,* anp Irwin LanGE., D.D.S.,** 
New York, N. Y. 


E CONTINUE with the differential diagnosis of benign tumors of the 
oral cavity by describing the benign central jaw tumors. 


Benign Giant-Cell Tumor of Central Type 


This lesion is a different entity from the peripheral giant-cell, but 
microscopically they are identical. It is the same type of lesion as found in 
long bone. Some consider this growth a true neoplasm; others classify it as 
an inflammatory lesion. 

The central giant-cell tumor is rather uncommon. It is found more fre- 
quently in the lower jaw than in the upper. It occurs at all ages and is seen 
more often in women than in men. It is found with the same frequency in all 
parts of the mandible. 

This tumor is a slow-growing, painless, noninfiltrative lesion. It will 
expand the cortex of bone and even perforate it. Teeth may be displaced and 
there may be resorption of their roots. However, the vitality of the teeth 
usually is not disturbed. 

Roentgenographically, it appears as a radiolucent area, not too sharply 
defined, transversed with white septa or trabeculae, which divide it into 
compartments and give it a soap-bubble appearance. It must be differentiated 
from ameloblastoma and osteitis fibrosa (monostotie fibrous dysplasia). 
Definite diagnosis can be made only by microscopic examination. 

The treatment of this tumor involves thorough surgical enucleation. The 
tissue, on operation, is very vascular, soft, dark red, and liverlike in character. 
Central giant-cell tumors have a tendency to recur. This, we believe, is due 
to inadequate removal of the entire growth. 


Case Report 


Central Giant-Cell Tumor 
CasE 1.—A 36-year-old man was referred by his dentist in October, 1949, for diagnosis 
and treatment of a radiolucent area of the lower left mandible, which was discovered 
radiographically. 





*Associate professor of oral surgery, New York University College of Dentistry; director 
and attending oral surgeon, Beth Israel Hospital; oral surgeon, Montefiore Hospital. 

**Assistant clinical professor of oral surgery, New York University College of Dentistry; 
oral surgeon, Rockaway Beach Hospital. 
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Clinical Examination.—There were no symptoms present. The mucous membrane of 
tl outh was normal in appearance. All posterior lower teeth in the left mandible 
re ded to a vitality test. 

Radiographic Examination.—The lateral view of the left mandible showed a multi- 
r, radiolucent area in the premolar and molar region, with absorption of the lower 
ond premolar. The margins had a scalloped effect (Fig. 1). 


Clinical Diagnosis.— 

1. Central giant-cell tumor. 

», Ameloblastoma. 

On Oct. 12, 1949, a biopsy was performed. The biopsy report was received Oct. 15, 
1! showing central giant-cell tumor. On Oct. 17, 1949, the patient was admitted to 
Bet) Israel Hospital. Roentgenograms of long bones and calcium, as well as phosphorus 


te vere normal. 





Fig. 1.—Lateral view of left mandible showing multilocular radiolucent area, with absorption 
of premolar root. The margins are scalloped. (Central giant-cell tumor. 


Operative Note.—On Oct. 18, 1949, under general anesthesia, an incision was made at 
the mesial side of the lower left cuspid. A mucoperiosteal flap, which included the 
gingival margins of the premolar and first and second molar teeth, was reflected. The 
overlying bone, exposing the growth, was removed. The left second premolar, the first 
molar, and the growth were removed in toto. The tissue was vascular and liverlike in 
character. The wound was packed and sutured. 

There was very little postoperative reaction, and the patient was dismissed from the 
hospital on Oct. 20, 1949. 

The postoperative course was uneventful. The dressings were changed every forty- 
eight hours and the wound was irrigated with cetylamine solution, 1:3000, permitting the 
wound to granulate in from the base. 
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Microscopic Report.—Giant-cell tumor (central type). 
By Nov. 2, 1951, a lateral plate roentgenographic checkup showed complete regenera- 
tion of bone (Fig. 2). 


Fig. 2.—Lateral plate of left mandible showing regeneration of bone thirteen months after 
removal of central giant-cell tumor. 


Localized Osteitis Fibrosa Cystica 


This lesion is not of dental origin. It is not caused by a general systemic 
disturbance or associated with any changes in calcium or phosphorus values 
of the blood. It has been described under many names: osteitis fibrosa 
cystica, fibrous osteoma, ossifying fibroma, and more recently as monostotic 
fibrous dysplasia. It is thought by some to be due to some form of trauma 
causing hemorrhage and subsequent bone destruction, followed by a poor 
reparative process. 

The lesion develops slowly and generally is seen in young individuals. 
It is an expansive lesion, thinning out the cortex of bone, but seldom perforat- 
ing. It is painless, and it may be seen as localized circumscribed tumor or it 
may be diffuse in nature, causing marked deformity. 

Radiographically, it appears as a radiolucent area, not sharply defined. 
It is composed of denser tissue than cysts and is transversed by septa or 
trabeculae of bone scattered throughout the lesion which give it a hazy 
appearance. 

This circumscribed, localized lesion can be treated successfully by 
surgical curettage and excision. On operation, the tissue appears grayish 
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white, fishlike in character, with occasional small red dots. In the larger and 
extensive lesion, causing disfigurement, the lesion can be treated by 
partial exeision restoring the symmetry of the face. 


Case Report 


Osteitis Fibrosa (Localized) 
Case 2.—On Feb. 3, 1931, a boy, aged 19, complained of a toothache and went to his 
t for treatment, The intraoral radiogram taken by his dentist showed a radiolucent 
ivolving several teeth. He was referred for removal of a cyst. 


Clinical Examination.—Intraoral examination revealed a slight bulging of the buccal 
f bone of the right lower premolar and molar region. There was no pain present 
s time, and no tenderness to palpation. The swelling was rather hard and the 
is membrane was normal in color. The lower right first molar crown was carious. 





Fig. 3.—Lateral plate of right mandible showing irregular radiolucent area from first 
pe eS and including, right first molar, extending downward to 1 mm, of the border of 
ne mandi e, 


All lower teeth on the right side responded to the galvanic current. A history of falling 
off a bicyele about seven years before was recalled. The patient also remembered a slight 
tenderness of the jaw for about one day afterward. 


Radiographic Examination.—The lateral plate of the right mandible showed an 
rregular area from the first premolar to, and including the right first molar, extending 
downward to 1 mm. of the border of the mandible. There were fine trabeculations of bone 
throughout this radiolucent area, which gave the appearance of some bone production. 
The lamina dura of the apices of teeth projected in this area was not broken (Fig. 3). 











964 IRVING SALMAN AND IRWIN LANGEL 


On Feb. 3, 1931, the lower right first molar was removed and some tissue from the 
contents of the mass was sent for microscopic examination. 


Clinical Diagnosis.— 

1. Localized osteitis fibrosa. 

2. Giant-cell central type tumor. 

On Feb. 17, 1931, the biopsy report was received. The section showed irregular 
fragments of fibrous tissue, containing a few bits of bone and blood clot. A moderate 
fibrotic and productive process, with moderate proliferation of blood vessels and well- 
marked hemorrhage, was found. A few areas with round cell infiltration were noted. 


Pathologic Diagnosis.—Chronic productive inflammation. “This picture is basically 
similar to that seen in osteitis fibrosa.” (C. G. Darlington, M.D.) 





Fig. 4.—Postoperative radiogram showing complete bone regeneration. 


Operative Note.—On Feb. 19, 1931, under local anesthesia, the mucoperiosteal flap 
was reflected, overlying bone was removed, and the mass of soft tissue was thoroughly 
removed. The growth was not very vascular and was grayish white in color. No definite 
membrane was found. The apices of the lower right first and second premolars penetrated 
the area and were removed. The wound was sutured; no dressing was inserted. Tissue 
was sent to the laboratory for examination. 

The pathological report of Feb. 27, 1931, showed osteitis fibrosa. 

On Feb. 21, 1931, there was some postoperative edema and slight pain. The wound 
was healing normally. By Feb. 24, 1931, there were no symptoms present and the sutures 
were removed. 

The wound healed by March 10, 1931, and the patient was dismissed. 

Postoperative radiograms (May 5, 1933) showed complete bone regeneration (Fig. 4). 
The patient was advised to return to his dentist to have the missing teeth restored. 
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Central Fibroma 


entral fibromas are rather rare. They are slow-growing, painless tumors 
ered either through routine roentgenographic examination or by their 
usion of the bone. Roentgenographically, they appear as multilocular 
and may resemble the central giant-cell tumor or the ameloblastoma. 
Th diagnosis ean be made only by microscopic examination. The treatment 


vical enucleation of the tumor. 


Case Report 
Central Fibroma 


1 June, 1936, the patient, a 33-year-old man, presented at the oral surgery clinic, 
York University College of Dentistry, complaining of a swelling in the right 
ma le. 

Clinical Examination.—A bulge was found, which was firm to touch, at the lower 
The patient stated that he first noticed it four months 


cuspid and premolar region. 
The overlying mucous membrane was normal in color. 


before and that it was painless. 





Fig. 5.—Radiogram showing rather well-defined radiolucent area somewhat multilocular in 


effect. (Ossifying fibroma.) 


Radiographic Examination.—There was a scooped-out radiolucent area, multilocular 
in effect, spreading the roots of the cuspid and first premolar teeth (Fig. 5). 


Clinical Diagnosis.— 

1. Myxofibroma. 

2. Localized osteitis fibrosa. 

4. Ameloblastoma. 

Operative Note.—Under local anesthesia, the lower first premolar and the zrowth 
were removed. The tissue was sent for microscopic examination. 

Microscopic Report.—The section confirmed a tumor mass. The mass was well 
cireumseribed. There was a condensation of connective tissue on its periphery in several 
segments, which resembled a capsule. In other segments, ragged spicules of bone con- 
fined the mass. The mass proper was made up of densely packed, interlacing bundles of 
fibroblastic tissue. Serving vessels were rare. Occasional deposits of sclerotic bone im- 
pregnated this tissue. These deposits were generally located in the walls or in the 


immediate vicinity of serving vessels. 


Diagnosis.—Ossifying fibroma. 


The postoperative course was uneventful. 





IRVING SALMAN AND IRWIN LANGEL 


Summary 


With this article we complete the differential diagnosis of the benign 


tumors of the oral cavity. 
References for this subject will be found at the conclusion of the dis- 
cussion on malignant tumors of the oral cavity, which will appear in sub- 


sequent issues of this JOURNAL. 
(This is the fourth of a series of six articles, which will be continued in 
forthcoming issues of the Journal. References for the entire series will appear 
at the end of the sixth article.) A 
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"HE FLUORESCENCE OF CANCER UNDER THE WOOD LIGHT 


F. RoncHEsE, M.D., Provivence, R. I. 


OOD light is a source of illumination obtained from a 100 watt mereury 
A apor bulb, filtered through a Wood filter, which is named for the inventor, 
the \meriean physicist Robert Williams Wood. It is made of sodium-barium 
silicate, cobalt, and 9 per cent nickel oxide. It retains all visible rays of the 
spectrum and lets out only the bands between 3560 and 4000 angstrom units, 
which is the appropriate wave length to obtain the desired fluorescence. A 


minimum satisfactory size for a Wood filter is 12.5 em. in diameter and 0.4 em. 
in thickness. The Wood light lamps are called, in the vernacular or in show 
business, ‘‘black lights.’’ There are Wood light lamps in the market used with 
filters of inadequate thickness and bulbs of inadequate intensity; these are not 
satisfactory for detection of tinea capitis or for the study of cancer fluorescence. 

In a darkened room, under a beam of Wood light, a variety of highly inter- 
esting color changes delights the eye. Prints, clothes, paintings, antiques, food, 
chemicals, and the skin in normal and pathologie conditions undergo distinctive 
changes in appearance.‘ It is in everyday use in criminal investigations.* 

However, the wonders seen by the eye seldom can be recorded in a color 
film. For instanee, the striking greenish glow of ringworm of the scalp and the 
similar glowing shade of green of atabrine nails cannot be recorded. The same 
may be said for the striking yellow line on the forehead from the hat band; the 
yellow mark on the wrist from the leather strap of the wrist watch; the ghastly 
white dripping spots about the lips from tooth powder; the vivid yellow on 
the eyelids and ‘‘en berloque’’ on the face from the popular eye tonic, Murine; 
and the bluish spots behind the ears where the sophisticated lady puts her per- 
fume. All these wonders, invisible in ordinary light, are a great surprise to the 
patient, but cannot be photographed and demonstrated in print other than by 
hand coloring. 

Because of this failure, it was highly gratifying to obtain color films record- 
ing a shade of red practically the same as the one seen by the eye. 

The photographie technique is simple, and requires only an ordinary good 
camera; 3 by 4 or 4 by 5 Ektachrome cut films; a Wratten 2B filter; a time 
exposure of from 30 to 60 seconds, according to the degree of vividness of the 
fluorescence; and the source of illumination, a Wood lamp as previously described. 


Presented at the monthly conference of the New York Institute of Clinical Oral Pa- 
thology, New York, Dec. 21, 1953. 
um Unabating interest in Sherlockiana is demonstrated in the recent paper of Klauder 
(“Sherlock Holmes as a Dermatologist,” A.M.A. Arch. Dermat. & Syph. 68:363, 1953), in which 
the Wood light is mentioned. I am only an honorary or amateur irregular, but I cannot help 
thinking about the many angles we are missing because Sir Conan Doyle did not know of the 
Wood light. He could have delighted us, for instance, with the shades of his 140 different 
varieties of tobacco ash. 
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When, in a dark room, a beam of Wood light is focused on a cancerous 
uleerated necrotic skin lesion, a vivd orange-red fluorescence comparable to the 
glowing of live coals in a fireplace is elicited. This vivid shade of red is elicited 
only in advanced broken-down cancers of the skin, or mucous membrane (Figs. 1, 
2, and 3). 

It is confined to a cutaneous or mucous membrane surface cancer (skin, 
mouth, or cervix). No fluorescence is found in cancers of the stomach or in- 
testine, or other internal organs in any stage. 

There are cases of similar clinical appearance, to the unaided eye, as in the 
chronic ulceration, necrosis, and purulence seen in deeply ulcerated basal-cell 
epitheliomas, long-standing stasis, leg ulcers, uleus necroticum mucosae oris, 
ulcerated lepromas, ulcerated hemangiomas, carbuncles, tubercular and syphilitic 
gummas, granuloma fungoides, devitalized radiation uleers (nonepitheliomatous), 
and pseudoepitheliomatous hyperplasia which, in sharp contrast, do not show 
any fluorescence, but appear a uniform deep, dull violet under the Wood light, 
uniformly blue in the color film. 

Biopsies are reported as inflammatory when obtained from nonfluorescing 
tissue, whereas the pathologic diagnosis on tissue obtained from the vivid 
fluorescing areas is carcinoma. 

In cases of extensive cancer of the skin or mucous membranes in which 
fluorescence is absent or of a dull pink shade of red (practically the shade seen 
in a normal tongue or on dental caleulus), it is probable that the patient will 
survive surgery or radiations and recover. Cases of this kind may prove not to 
need extensive surgery. 

It is important to have in mind the right shade of red. To simply say ‘‘red”’ 
is not enough, and it is better if the color is not compared to apple jelly, cinnabar, 
salmon, wine,* or to ‘‘live coal.’’ It is advisable to say dark yellowish pink, 
strong red, moderate yellowish pink, deep red, or vivid orange red, respectively, 
according to the Munsell book of colors.” 

A moderate yellowish pink fluorescence, or no fluorescence at all (uniform 
deep, dull violet), means a low-grade squamous- or basal-cell carcinoma; no 
carcinoma; or a carcinoma for which, in spite of severity, extension, and poor 
clinical prognosis, an eventual recovery, after proper treatment, can be expected. 
A vivid (bright, glittering) red-orange fluorescence means a fatal outcome within 
a few months. 

The phenomenon is of no use in the detection of early cancer. It is found 
only in advanced cases and its presence means a poor prognosis. Its absence 
means a good one. 

The examination is an office procedure. A Wood light is an inexpensive 
piece of armamentarium. It should be part of the equipment, not only of the 
dermatologist, but of the pediatrician for the diagnosis of ringworm, tinea versi- 


color, ete.; of the radiologist who epilates scalps for ringworm; and of the general | 


practitioner as part of the routine general physical examination. 


*In a recent paper in an Italian dermatological journal, the urine of the patient in dis- 
cussion was reported as of the color of “marsala.” How will a reader outside of Italy figure 
out the color of that urine? By the same standard, how can a reader from a country wh 
grows no apples visualize the shade of our “apple jelly” nodules in lupus vulgaris? 











she 
the 
pat 


carb 
The 

natu 
Radi 





CHESE: FLUORESCENCE OF ORAL SurG., ORAL MED., AND ORAL PATH., 
CANCER UNDER Woop LIGHT SEPTEMBER, 19 





1.—Surgical dressing removed from an advanced case of epidermoid carcinoma of 

ast. The exudates exhibited the same fluorescence under ultraviolet radiation as the 

This is the brilliant, glowing, orange-red shade of red characteristic of the hopeless 

‘ r carcinoma. A dull pink shade, on the contrary, has a favorable prognosis. (Courtesy 
Vedical Radiography and Photography.) 








Fig. 2.—Epidermoid carcinoma, Grade II, of the nose. Three biopsies of this lesion 
showed ji mmatory tissue. A fourth biopsy was directed to the bright red spots shown by 
the r light, and the tissue removed from those spots proved the lesion cancerous. This 
patient was dead three months later. (Courtesy of Medical Radiography and Photography.) 





Fig. 3.—Epidermoid carcinoma, Grade II, of the cheek. Clinically, this lesion could be a 
irbuncle, a tubercular or syphilitic gumma, or an ulcerated nodule of granuloma fungoides. 
The bright red fluorescence produced by the ultraviolet radiation quickly indicated its true 
nature. The patient was dead one month after this picture was taken. (Courtesy of Medical 
Radiography and Photography.) 
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‘ancer fluorescence has been observed and reported in France as early as 

1924 in experimental cancer of the rat, and was extensively described in 1936.* 
that date, the only mention I have found in the literature consists of two 
in a Japanese paper: ‘‘In cases of skin cancer the red fluorescence can be 
imes recognized at the very site of the cancer.’’* 

“vidently no attention has been paid to the masterly French description 

of the phenomenon, simply because written or spoken words have little value in 

comparison with a satisfactory illustration. 

Oral surgeons should be particularly interested in what diagnostic help the 
Wood light may give. 

Dental ealeuli (tartar deposits), white in ordinary light, fluoresce with a 
cinnabar-like appearance, but with a lighter shade of pink or, more precisely, 
moderately yellowish pink according to the Munsell table of colors.? 

The normal tongue surface, especially the proximal two-thirds, appears 
yellowish pink under the Wood light, with pin points corresponding to the tops 
of the papillae of slightly brighter yellowish pink. The same appearance occurs 
in the sebum-clogged facial pores® or when accumulated in vulvar folds. 

This shade of color must be remembered in order not to mistakenly diagnose 
cancer every time one sees red. 

Lipstick of various shades of red must be remembered in interpreting a red 
coating of the tongue. Redness of genitals may be due to manipulation, mastur- 
bation, penilingus, and cunnilingus. The red from chewing candies or green from 
chlorophyll troches do not show red or green under the Wood light, but dull 
brown. 

A shade of red under the Wood light has been observed by Hinselmann,* 
a German gynecologist, in the crypts of the tonsils representing foci of infection. 
seing a noneancerous condition, the red most likely is a shade of pink. 

Hinselmann originated the Méller Photo Colposeope (J. D. Méller Optische 
Werke, Germany), which has binoculars and a slot for insertion of a Wood 
filter. The diagnosis of cancer of the cervix by observation under the Wood light 
through this colposeope is a common practice in gynecologic examinations in 
Germany, but photographie records of the phenomenon have not yet been 
obtained. 

Gougerot and Patte® mention also their routine observation of the cervix 
under the Wood light, and this was confirmed to me in a personal communication 
of a few years ago, as part of the routine examination at the Hopital St. Louis 
of Paris. 

An apparatus similar to Hinselmann’s colposeope could be used in examina- 
tions of the mouth and larynx. 

For leukoplakia, lichen planus, and lupus erythematosus of the mucous 
membranes of the mouth, a clear-cut difference was hoped for under the Wood 
light, but was found not to oeceur except for the outlines in certain cases which 
may be sharpened. The more severe and more keratotic is the leukoplakia, the 
whiter it is under the Wood light. Lupus erythematosus lesions and lichen 
planus show an equally deep, dull violet. 
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Labial keratomas appear white, as do senile warts or common warts. Their 
future behavior, in my opinion, cannot be determined by the shades of white 
under the Wood light, as maintained by Roffo and Roffo.* This applies also to 
seborrheic-senile keratoses. 

The absence of pink fluorescence of the tongue in vitamin B deficiency 
described by Hagerman and Hirschfeld’ was confirmed by Rizzi.® 

The absence of pink fluorescence in abnormal areas of the tongue can be 
well observed in glossitis exfoliativa. When denuded of epithelium and its 
papillae, the lingual surface is dull violet, in sharp contrast with the normal area 
and its red pin points. 

The passage in Rizzi’s* paper, describing a normal lingual fluorescence as 
varying from white-gray, to blue, to orange, to rose, to vivid red is obscure. 

So far, cultural studies have given no clues as to the cause of the distinctive 
fluorescence. The porphyrin extracted by Dr. Montagna of Brown University 
from dressings soaked with discharge from ulcerated necrotic cancers is under 
investigation. A porphyrin is the cause of the red fluorescence, but why it forms 
only in ulcerated cancer and not in the ulcerated lesions of similar duration and 
clinical appearance remains a mystery. Why, in hopeless cancerous conditions, 
the porphyrin produces a vivid red fluorescence and why in, dental calculus or 
in low-grade cancer, the same porphyrin or a related compound produces a dull 
pink fluorescence also remains a mystery. 


Conclusions 


The hope of finding an easy method of detecting early cancer of the skin 
and mucous membranes has not been realized. Investigations, however, show 
that a necrotic and ulcerated lesion of the skin or mucous membrane which 
fluoresces with a glowing, fiery, ‘‘live-coal,’’ orange-red appearance, in a dark 
room, under a beam of Wood light, indicates an advanced and hopeless case 


of cancer. 

The absence of such fluorescence, or rather the presence of a deep dull violet 
coloration, or a dull pink one, means a good prognosis (after proper treatment), 
even in the presence of extensive and apparently advanced lesions. 
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Oral Medicine 


MELANIN SPOTS OF THE ORAL MUCOSA AND SKIN 
ASSOCIATED WITH POLYPS 


Report of a Case of Peculiar Pigmentation of the Lips and Mouth 


Epwarp V. ZEGARELLI, D.D.S., M.S., Beatrice M. Kesten, M.D., anp 
Austin H. Kutscuer, D.D.S., NEw York, N. Y. 


of a rare familial disorder characterized by melanin spots of the lips and 
mouth and, to a lesser degree, of the skin because of its common association 
with polyposis of the intestine. The polyps, predominant in the small intestine, 
may cause obstruction and intussusception or they may undergo malignant de- 
generation. 

As reports of this syndrome do not seem to have appeared in the dental 
literature, a short review of the literature and a case report follow. 

In 1895 Conner® presented twin girls, aged 12, of dark complexion and 
anemic, who had a peculiar pigmentation of the lips and mouth. The pigmented 
spots, which were noticed two years previously, were of ink black color, mostly 
of very small size, and were scattered over the lips, gums, and hard palate. 
The twins were later observed by Hutchinson* and by Parkes Weber.* Hutchin- 
son noted the development of freckling below the nares and about the lips in 
addition to the persistent oral pigmentation. Parkes Weber, in 1919, reported 
that one of the twins died at the age of 20 following an operation for intussuscep- 
tion. From his review of nine other cases that had been observed in England, 
Parkes Weber concluded that this pigmentation was atavistic and of unknown 
origin, that it was often associated with anemia, and that the patients were not 
suffering from Addison’s disease. 

Peutz,> in 1921, seems to have been the first to link this distinctive pig- 
mentation of the mouth, hands, and feet with polyps, particularly of the small 
intestine, and to trace its familial tendency. His observations on three genera- 
tions of a family of twenty persons revealed nine with the characteristic pig- 
mentation, seven of whom also had intestinal polyps which caused obstruction 


eee MeKusick, and Katz! have emphasized the diagnostic importance 
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or intussusception. Malignant degeneration of the polyps occurred in three 
members of the family. In addition, five had nasal polyps and one had polyps 
of the bladder. 


‘an Dijk and Oudendal® reported two eases in a brother and sister in which 
suseeption oeeurred. Foster’ noted the development of adenocarcinomas in 
polyps of the small intestine in a father and daughter with this syndrome. 
Furiler observation’ revealed that the father’s brother, with similar pigmenta- 
tion and polyps, had developed a carcinoma of the stomach and his son had 
pignientation and abdominal symptoms. In 1949, Jeghers' thoroughly reviewed 
the previously published cases and reported in detail on ten patients he had 
studied intensively, two of whom he had reported previously.’ All had pig- 
menied spots of the lips and in the mouth. The majority had the pigmented 
areas on the face and digits as well. Since intussusception necessitated from 
one to four operations on eight of these patients and three had come to autopsy, 
the diagnosis of polyposis, particularly about the jejunum, was firmly estab- 
lished. Two families were represented by three cases each of the syndrome. 

Since 1949 at least eight more typical cases have been described.*** ** 
Touraine and Couder,’* reported a case with the typical pigmentation associated 
with a polyp of the colon and marked dilation of the rectum. Small intestinal 
studies were not reported. They also collected from the literature twenty-three 
eases with the characteristic pigmentation in whom polyposis had not been 
reported.’* Jeghers' reported one similar case. In the geneologic survey of 
families in which the complete syndrome was present in one or more members, 
there were often others with only the distinctive pigmentation. 

The pigmentation is described as being concentrated on the lips, buccal 
mucosa, and about the mouth. It occurs with less frequency on the gingivae, 
hard palate, and rarely on the tongue. Jeghers' has described the pigmentation 
as round, oval, or irregular patches made up of spots from 0.2 to 5.0 mm. in 
diameter, and varying in color from light brown to deep blue-black. They are 
more profuse on the inner aspect of the lips and more numerous on the lower 
lip. With magnification the spots appear stippled. 

The melanin spots in the skin are about 1.0 mm. in diameter and are con- 
centrated about the oral and nasal orifices with scattered spots about the fore- 
head, eyes, sides of the fingers and toes; oceasionally there is a spot on the palms. 
The histologic changes in pigmented spots removed from the skin are similar 
to those seen in freckles. Jeghers,’ in a study of a pigmented spot from the 
hand, found the melanin distributed in vertical bands in the epidermis. 

From this review, a clinical picture emerges of a rare familial disease in 
which, at an early age, melanin spots are distributed peculiarly in and about the 
mouth. During the second and third decades pigmented spots may increase in 
number in the oral mucosa and skin while intermittent attacks of abdominal 
pain, vomiting, melena, and anemia occur in some individuals. Intestinal ob- 
struction due to intussusception, initiated by polyps, frequently follows. Several 
patients have required multiple operations because of intussusception, and 
others have died as a result of it. In seven patients adenocarcinoma developed 
in the inflamed polyps. 
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Case Report 


I. 8., a well-developed, white, Jewish housewife, aged 64, sought treatment for dis. 
coloration and breaking of all the nails. These lesions had been noted for a period of three 
years. When asked about the pigmentation of the mouth, the patient stated that it 
began on the lips about ten years previously. The patient was in good health except for 
sinusitus, intermittent gastric distress with abdominal pain, and chronic constipation with 
occasional blood in the feces. An “operation on the rectum” three years previously had not 
entirely relieved this latter condition. At an early age the patient migrated to America, 
She had no knowledge of the medical history of her family. However, the patient and her 
only child, who was otherwise healthy, developed canities before the age of 20 years. 





Fig. 1.—Reproduced from Kodachrome photograph of patient’s lips, tongue, and cheeks 
showing characteristic melanin pigmentation. 


The patient was dark complexioned with brown eyes and gray hair. The skin was 
normal in appearance and texture with the following exceptions. On the tips of the first 
and second fingers, left palm, and right heel there were minute black round spots. There 
were ill-defined pigmented patches on the left side of the neck, sternum, lumbar triangle, 
and umbilicus, and a deepening of the pigmentation in the intertriginous areas. The 
mucous membranes of the oral cavity presented striking brown, bluish, or black pig- 
mentation. The buccal mucosa, the alveolar ridges, much of the gingival mucous mem- 
branes, the sides of the tongue, and the palate were involved (Figs. 1 and 2). These areas 
were covered with small, 2 by 4 mm., rounded or irregular spots, interspersed with solid 
or reticulated patches of pigmentation. The concentration of pigment was greatest on the 
buceal surface of the lower lip. No oral pain was noted and the patient wore dentures 
without difficulty. The melanin spots in the skin were about 1.0 mm, in diameter and 
were concentrated about the oral and nasal orifices with scattered spots about the fore- 
head, eyes, sides of the fingers, and toes. There was an occasional spot on the palms. 
The nasal, pharyngeal, vaginal, and rectal mucosa were of normal color. There was 4 
small polyp in the right nares and one of the cervix uteri. The nails (Fig. 3) were grayish 
brown, convex, shortened about one-fourth, and grooved in from the sides. The remaining 
physical and the neurological examinations were within normal limits. 

Biopsy specimens taken from three areas were examined by Dr. Gerald Machacek, who 
reported the following: Histologic examination of the pigmented skin from the side of the 
neck showed a slight hyperkeratosis and edema of the epidermis. It also exhibited 
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per lear vacuolization of the basal and prickle cells. Along the basal layer there was 
amount of finely divided melanin, some of which appeared to be in the cells while 
ther granules appeared to lie between them. A large amount of fairly coarse melanin 





Fig. 2.—Reproduced from Kodachrome photograph of patient’s palate and cheek showing 
cl cteristic melanin pigmentation. 
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Fig. 3.—Photograph of fingers showing characteristic melanin pigmentation. 


was present in stellate chromatophores throughout the corium, but the distribution was 
patchy. The corium was further characterized by a loose infiltrate of lymphocytes together 
with a few neutrophils, fibroblasts, and histiocytes. These cells were mainly near, but not 
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tightly clustered around, the numerous small capillaries. The subcutaneous tissue was in- 
tact except for a few perivascular phagocytes. 

Histologic examination of a pigmented spot from the buccal mucosa revealed normal 
epithelium except for slight vacuolization of the basal and deep prickle cells. Scanty 
deposits of melanin were also found between a few of the basal cells. In the superficial 
stroma and within phagocytes were scattered small collections of melanin and between 
these collections were several fairly dense infiltrations of lymphocytes and histiocytes, 
The stroma also appeared to be focally edematous with an increase in the number of 
capillaries at one point. The deeper tissues were essentially normal. 

Similar histologic examination of a section from a pigmented area on the gingiva 
showed considerable amounts of melanin in tiny granules along the basal layer. The 
supporting stroma contained large numbers of small blood vessels, about many of which 
were small infiltrations of plasma cells, lymphocytes, and histiocytes. Again only small 
quantities of melanin were found in scattered foci in the stroma just beneath the 
epithelium. 

Roentgenologic studies of the gastrointestinal tract showed a small hiatus hernia and 
diverticulosis of the sigmoid colon. A series of radiographs of the small intestine was 
normal. Examination of the sinuses showed thickening of the maxillary and frontal 
sinuses. The heart and lungs were normal. Blood studies, including serologic: tests for 
syphilis, sedimentation rate, blood electrolyte studies, and a blood count, were entirely 
normal. . Laboratory studies tended to rule out Addison’s disease in that salt withdrawal 
and diuresis tests, the response to corticotropin, electrocardiograph determinations, and 
blood pressure were within the limits of normal. The tuberculin test in a dilution of 
1:1,000 was negative. On several occasions the nails and oral mucosa were cultured for 
fungi by Dr. Rhoda Benham. No pathogenic organisms were recovered. The urine was 
normal. No blood was found in the feces on two examinations. 


Discussion 

This syndrome of pigmentation and polyps is thought to be familial and 
hereditary. Jeghers considered that genealogic charts of families suggested a 
simple Mendelian dominant inheritance with both sexes equally affected. He 
postulated that a single pleiotrophie factor might be responsible for both 
characteristics. There was a strong tendency for several cases of this syn- 
drome to occur in the same family, some with the complete syndrome and 
others with pigmentation only. This was particularly noticeable when a com- 
plete genealogic survey was made. Sporadic cases of pigmentation occur as 
noted by Touraine.**® Conversely, generalized or small intestinal polyposis 
has occurred without pigmentation, or its presence has been overlooked for 
years as in the case reported by Wolff.* In Wolff’s patient,’* in two men- 
tioned by Jeghers, and in a discussion of Fisher’s case,’* it was reported that 
roentgenologic study did not show the polyps of the small intestine which were 
later found on surgical exploration of the abdomen. Jeghers has suggested 
that this syndrome might not be as uncommon as the literature would sug- 
gest, since he had seen or heard of twenty additional cases after his report in 
1949. Jeghers’ also observed that the melanin spots are darker than freckles, 
which rarely, if ever, occur in profusion on the mucous membranes. 

As noted previously, the characteristic melanin spots may occur without 
demonstrable evidence of intestinal polyposis. Although a laparotomy has 
not been performed, roentgenographic studies of the small intestine were nor- 
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n our ease. The medical family history was unknown to the patient and 


ma 
the onset of symptoms occurred at a later age than previously reported. How- 


the distinctive pigmentation of the mouth and skin, the presence of 


eve 

polyps elsewhere, abdominal symptoms, and intestinal anomalies strongly sug- 
gest that this patient falls within the group having melanin spots associated 
with polyps. The additional canities, nail changes, and pigmentation may be 
par: of the syndrome, although their presence has not been noted in previously 
reported cases. 

‘he disease is of considerable clinical importance, since the presence of 
these peculiar characteristic pigmented spots of the oral mucosa in a patient 
with periodic abdominal pain, unexplained anemia, and melena (in the ab- 
sence of Addison’s disease), warrants an intensive study of the gastrointestinal 
tract and a genealogie survey. Fisher’? is of the opinion that, with these 
symptoms, surgical exploration of the abdomen is justified and that excision 
of the polyps may prevent later formidable resection or obstruction. Accord- 
ing to Jeghers,! malignant degeneration in this syndrome may be a greater 


hazard than was originally suspected. 


Summary 


As suggested by Peutz and Jeghers, there is a rare hereditary, familial 
syndrome consisting of characteristic melanin pigmentation of the oral mucosa 
and skin which may be associated with polyps. The polyps occur most fre- 
quently in the small intestine, although they may be widespread. In the in- 
testine they may produce obstruction and on occasion, they may undergo 
malignant change. 

Awareness of this distinctive external pigmentation may be of consider- 
able value in diagnosing the internal disease. Its presence should suggest 
intensive study of the patient’s gastrointestinal tract and a genealogic survey 
of his family. 

A ease is reported with characteristic pigmentation associated with a 
nasal and a cervical polyp, hiatus hernia, diverticulosis, and clinical symptoms 
of gastrointestinal disturbance, but in whom no intestinal polyps have been 
observed thus far. 
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Oral Roentgenology 


THE VALUE OF THE ROENTGENOGRAPHIC FILM IN THE 
DIFFERENTIAL DIAGNOSIS OF PERIAPICAL LESIONS 


iINLAW A. Priese, D.D.S.,* JosepH P. LAzansky, M.D., D.M.D.,** ANbD 
ArtHur H. WuEHRMANN, D.M.D.,** Boston, Mass. 


Introduction 

[1 intraoral roentgenogram is considered an indispensable adjunct in oral 
| pee and plays a major role in detecting and evaluating various periapi- 
eal lesions. Clinieal procedures are often partially, and in some instances al- 
most wholly, dependent on roentgenographie findings. The interpretation of 
these roentgenographie findings ordinarily is based on a rather set concept of 
the abseess, granuloma, and cyst established from descriptions and suitable 
illustrations found in roentgenology texts.’ An opinion, which is difficult to 
find stated in written form, seems to exist among many members of the profession 
that periapical abscesses and granulomas, especially if smaller than 0.5 em., 
respond favorably if the source of infection is removed.® In contrast to the 
abscess and granuloma, surgical enucleation is advocated for cystic lesions of 
the same size.*?° Oral surgeons generally and some endodontists advocate the 
surgical removal of all evidence of apical pathology.**-** 

Since these clinical methods are based on roentgenographie findings, the 
logic of such procedures can be justified only if (1) there is a high degree of 
correlation between roentgenographic and microscopic diagnosis and (2) there 
is good roentgenographie and/or clinical evidence to show that the abscess and 
granulomatous type lesions spontaneously regenerate, while cystic lesions per- 
sist and enlarge if only the source of infection is removed. 

The purpose of this investigation is to determine the degree of correlation 
between roentgenographie and microscopic diagnosis and thus to establish the 
extent to which reliance ean be placed on roentgenographie differentiation of any 


periapical lesion. 
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Experimental Procedure 


One hundred one patients were selected whose routine full-mouth x-ray 
survey demonstrated an area of apical rarefaction, the diameter of which ap- 
proximated 1 em. or less. Supplementary roentgenograms were taken of cach 
area, and the best film was selected for use in this investigation. Currently 
acceptable clinical and darkroom techniques were employed. All x-ray films 
were preoperatively independently interpreted by four observers, two of whom 
were teachers of oral surgery and two who were teachers of dental roentgenology, 
The periapical lesions were roentgenographically classified as either an abscess, 
granuloma, or cyst. After these lesions were classified, they were surgically 
removed, the entire apical area being enucleated with some of the surrounding 
bone. The specimen was immediately placed in 10 per cent Formalin and sub- 
mitted for microscopic study. 

Microscopic serial sections were made and more than 16,000 sections were 
studied. In the opinion of the consulting pathologist, it is impossible to differ- 
entiate routinely between the granuloma and the abscess, since both lesions may 
demonstrate granulation tissue, evidence of inflammation, and degenerative 
change with pus formation.’ Therefore, all lesions were classified into two 
categories: (1) the abscess-granuloma group and (2) the cystic group. ‘‘The 
eriteria used in this study with respect to the separation of radicular cyst from 
dental granulomas was the presence of epithelium actually lining some portion 
of the lumen. The mere presence of epithelium, even though it is proliferating, 
does not (in our opinion) constitute a cyst unless the lumen space is lined.’ 

An attempt was then made to correlate the microscopic findings with the 
roentgenographie interpretation. 


Results 


Table I demonstrates this correlation. It will be observed that of a total 
of 101 eases, fifty-five, or 54.5 per cent, showed epithelial tissue in lumen forma- 
tion. Of this fifty-five only seven, or 12.7 per cent, were correctly interpreted 
by all observers. Of the forty-six abscess-granulomas, twenty-seven, or 58.7 
per cent, were accurately diagnosed by all observers. 

















TABLE I 
CYSTS ] ABSCESS-GRANULOMA GROUP 

Total number 55 (54.5%) | Total number 46 (45.5%) 
Number correctly interpreted* 7 (12.7%) | Number correctly interpreted* 27 (58.7%) 
Number incorrectly inter- 29 (52.7%) | Number incorrectly inter- 1 (2.2%) 

preted* preted* 
Number of disputed inter- 19 (34.6%) | Number of disputed inter- 18 (39.1%) 

pretations pretations 





Total number of cases—101. 
*By all four observers on the basis of microscopic evidence. 


Since only two categories exist, the number and percentage of incorrectly 
interpreted lesions represent the number and percentages of lesions which were 
erroneously classified roentgenographically in the opposing group. For ex- 
ample, only one lesion (2.2 per cent) having the roentgenographic characteristics 
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cyst was devoid of epithelial cells in lumen formation, while twenty-nine 
lesions (52.7 per eent) having roentgenographic appearances of granulomas were 
scopically eystic. The roentgenographic interpretation of cystlike lesions 
is sore likely to be correct than is the interpretation of the granulomatous 


lesions. 

Films causing errors in interpretation were re-examined. It was found that 
wo veneralizations could be made: (1) nontypical cystic lesions which appeared 
ve continuity with the oral mucous membrane generally contained epithelial 
cells in lumen formation, and (2) granulomatous-appearing lesions containing 


A. B. 





C. D. 


Fig. 1.—A, B, and C, Cysts; D, granuloma. 


epithelial cells in lumen formation could not be distinguished from those lacking 
this characteristic. Fig. 1 demonstrates in the upper left film the roentgeno- 
graphically typical eyst, and in the upper right a lesion which lacks calcified 
structures between it and the crest of the alveolar bone. Both were microscop- 
ically eystie. The two lower films demonstrate the textbook description of the 
granuloma. Both are similar in appearance. The lesion on the left is cystic; 
the one on the right showed no epithelial cells in lumen formation. 

Fig. 2 demonstrates in the upper left a cyst-like lesion which proved to be 
a granuloma and in the upper right a granulomatous-looking apical area which 
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microscopically was cystic. The lower films show two areas correctly diagnosed 
roentgenographically: a cyst on the left and a granuloma on the right. A 
comparison of the upper and lower films on the right side suggests similar 
lesions. Microscopically, the upper is cystic; the lower is a granuloma. 


A. B. 





C. D. 


Fig. 2.—A, Granuloma; B, cyst; C, cyst; D, granuloma. 


Conclusions 
From the information presented in Table I several pertinent observations 
may be made: 
1. In a series of 101 cases presenting roentgenographiec evidence of periapi- 
cal pathology, approximately 55 per cent demonstrate cystic formation, while 


S/?) 


45 per cent are devoid of evidence of epithelial tissue in lumen formation. 
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The chance of accurately interpreting cystic formation on the basis of 
ance on the roentgenogram is poor. The possibility of recognizing the 
granuloma type of lesion is better, but is not sufficiently good to war- 


pendence on this method. 

The textbook descriptions of apical lesions are not adequate to insure 
interpretation. It is our opinion that roentgenographs should serve only 
te evidence of apical change and no attempt should be made to differen- 


e nature of the pathology. 
Since a lack of correlation exists between roentgenographie and micro- 
diagnosis, it seems reasonable to assume that clinical procedures based 
| evidence are not entirely valid. 
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DENTINOGENESIS IMPERFECTA 
GERALD P, Ivancig, D.D.S., M.S.,* Iowa Crry, Iowa 


Introduction 

PECULIAR hereditary dysplasia of the dentine, dentinogenesis imper- 

fecta, is sometimes a symptom of a more generalized mesenchymal dis- 
turbance, osteogenesis imperfecta, often combined with a deficiency in the 
thickness of the sclera, blue sclera.1| However, in some cases abnormalities of 
the bones and sclerae are slight or entirely absent. 

The term dentinogenesis imperfecta was coined by Roberts and Schour? to 
replace other less descriptive and sometimes misleading terms as, for instance, 
hereditary opalescent dentine, hereditary hypoplasia of the dentine, or odonto- 
genesis imperfecta. The disease is restricted to the dentine, while enamel is 
normal in quantity and quality. 

Review of Literature 


Many eases of dentinogenesis imperfecta have been described, for instance 
by Kronfeld,* Finn‘ (whose paper contains a review of the older literature), 
Becks,® Skillen,’ Wilson and Steinbrecher,’ and others. 

Roberts and Schour? summarize the histologic findings in the dentine as 
follows : 

A. The dentine nearest to the enamel (mantle dentine) appeared normal. L 
B. The remaining (circumpulpar) dentine showed an atypical structure characterized 

by: 

1. Irregular tubular arrangement. 

2. Smaller number of tubuli decreasing toward the pulp. 

3. Occasional larger diameter of tubuli and cellular inclusions. 

4. Numerous branching of tubuli. 

5) 


5. Markedly accentuated incremental stratification of dentine matrix. . 
. Poor calcification. It required only half the normal time to decalcify these 


teeth. 
The circumpulpar dentin picture resembles irregular secondary dentin formation. 
Of the pulp the authors state, “The pulp cavity was markedly diminished 
in size and filled in with atypical cireumpulpar dentine.” 
From the Colorado Dental Foundation, Colorado Springs, Colorado. 


*Assistant Professor, Department of Periodontics, State University of Iowa, College of 
Dentistry. 
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‘he anomaly is inherited as a single dominant Mendelian characteristic, 
s, directly from one of the parents to half of the offspring. Roberts and 
r found in a pedigree, dating back to 1763 and covering seven genera- 
twenty-three normal to twenty-two defective members. 


th: 


Case Report 


father and son, white, ages 25 and 5% years, presented themselves for dental ex- 
The teeth appeared peculiarly bluish gray with a brownish hue and a tendency 
to escence. Horizontal streaks of white bands could be observed on the incisors of 
the er jaw of the father (Fig. 1). After clinical and roentgenographic examination, a 


yn. 


liagnosis of dentinogenesis imperfecta was made. 

ie complete elinical and roentgenographie examination of the father revealed the 
fo ig: in the upper jaw the right second molar and the upper right lateral incisor 
issing, the latter replaced by a fixed bridge (Fig. 1); in the lower jaw both lower 
firs lars and the left second and third molars were missing. Several interproximal and 
occlusal restorations were present. The patient reported complete absence of pain upon 
tion of the teeth for the reception of restorations. Examination of the cavity 
tions showed the dentine appearing reddish brown in color. During operative pro- 
;, while cutting dentine, it was observed that less resistance was encountered by the 





Fig. 1.—Clinical appearance of the anterior teeth of the father in dentinogenesis im- 
perfecta. Note abrasion of the teeth and white bands of horizontal streaks on the labial 
surface of upper central incisors. Teeth appear bluish gray with a brownish hue, and there 
is a tendency toward opalescence. 


burr in contrast to resistance encountered in cutting dentine in patients not affected with 
this disease. The teeth responded to electrical tests. The roentgenograms revealed bell- 
shaped bulky crowns and thin, short, and pointed roots (Figs. 2, 3, 4, and 5). There was 
considerable discrepancy between the size of the crowns and roots. Where the crowns and 
roots met, the roentgenogram appeared as if the root were telescoped into the crown (Fig. 
+). Pulp chambers were not visible in any of the teeth. Root canals could be observed 
only in the apical half of the roots. The bone trabeculations appeared fairly normal. The 
lamina dura appeared well developed in some areas and faintly in others. The alveolar 
crest showed no resorption. The gingiva showed slight marginal and papillary enlarge- 
ment, indicative of slight inflammatory reaction. Otherwise, nothing else appeared abnor- 
mal, 

Upon medical examination, the patient showed clear white sclerae. An examination 
of the long bones failed to reveal any deformity, either clinical or roentgenographic, and 
was negative for any skeletal involvement of osteogenesis imperfecta. The patient stated 
at the time of examination that his family history revealed similar affliction on his ma- 
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ternal side with involvement of his mother and his maternal grandmother, The patient 
also stated that both his mother and his grandmother lost their natural teeth at about the 
age of 25 years. 

Complete clinical and roentgenographic examination of the patient’s son revealed 
the following: grossly the deciduous dentition appeared similar to the father’s teeth. The 
deciduous teeth tended toward opalescence with a brownish hue and were extensively 


Fig. 2. Fig. 4. 


Fig. 3. Fig. 5. 


Fig. 2.—Upper molar teeth affected in dentinogenesis imperfecta. Note bell-shaped, bulky 
crowns and thin, short, and pointed roots. Pulp chambers could not be observed in these 
molar teeth. The upper third molar was extracted for microscopic study (see Fig. 8). 

Fig. 3.—Dentinogenesis imperfecta in the lower anterior teeth of the father, aged 25 
years. Note complete obliteration of pulp chambers, and severe abrasion of the incisal edges 
of these teeth. It appears that the enamel may have chipped or fractured off along the 
dentinoenamel junction. Root canals are evident in the apical half of the root. 

Fig. 4.—Upper premolar teeth affected in dentinogenesis imperfecta. Root canals can 
be observed in the apical portion of the roots. Pulp chambers are completely obliterated. 
Where the crowns and roots meet it appears that the root is “telescoped” into the crown. 
Bone trabeculations appear normal. Alveolar crest shows no resorption. 

Fig. 5.—Dentinogenesis imperfecta. Note short, pointed, and thin root of upper cuspid. 
Note constriction of the cervical area of both cuspid and lateral incisor, the cuspid, quite 
marked. 


abraded down to the gingival tissues (Figs. 6 and 7). The one permanent tooth that was 
erupted, the lower right incisor, showed the same clinical appearance as the father’s teeth. 
Roentgenographic examination revealed absence of pulp chambers in most of the deciduous, 
as well as the permanent teeth. In the erupted permanent incisor (Fig. 6) there was 4 
root canal present flaring abruptly toward the apical foramen. The bulky crown and thin 
root were just as evident as in the teeth of the father. The nonerupted permanent teeth 
showed similar roentgenographic picture as the father’s molars (Fig. 7). The abrasion, a8 
evidenced by clinical examination of the deciduous molars, is also evident in the roent- 
genograms. The bone picture showed no evidence of abnormality. 
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Histologic Findings——The two upper third molars of the father that did not have 
nists in the mandible were removed for histologic study. From one tooth, ground 
s were prepared. The other was decalcified, sectioned, and stained with hematoxylin 
sin (Fig. 8). The ground section shows a normal enamel (Fig. 9). In the ground 
s. as well as in the decalcified sections, the peculiar bulky shape of the crown could 

be erved. The dentinoenamel junction appears in the sections as a deeply scalloped 

lit the middle third of the crown, while it is almost smooth in the occlusal and cervi- 

e dentine shows, in accordance with earlier observations, a regularly formed outer 

lay he ‘‘mantle’’ dentine (Fig. 10). The tubules show here the typical side branches 


Fig. 6. 





Fig. 7. 
— Fig. 6.—Hereditary dentinogenesis imperfecta in the dentition of the son, aged 5% years. 
— absence of pulp chambers in the deciduous, as well as in the permanent, teeth. Observe 
the root canals of the permanent incisors ending abruptly in the roots in wide apical foramina ; 
marked abrasion in the deciduous lower incisors. 
7 Fig. 7.—Hereditary dentinogenesis imperfecta of the son, aged 5% years. This area 
shows unerupted first permanent molar and extensively abraded deciduous lower molars, as 
well as premolar tooth germs. Note absence of pulp chamber in the unerupted first permanent 


molar _ The unerupted permanent molar shows similarity to the molars of the father in that 
the bulky and bell-shaped crown is evident. 


and terminal ramifications (Fig. 11). They seem to be arranged in normal density, The 
— layers of the dentine, however, become more and more irregular (Figs. 10, 12, and 

There appears to be a stratification characterized by rows of wide interglobular areas 
of dentine, while some of the tubules seem to begin in consecutive layers with a typical 
terminal arborization (Fig. 10). In all the deeper layers the number of tubules per unit 
area is severely restricted and the course of the tubules is highly irregular. 
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Fig. 10. 








Fig. 11. 


Fig. 10.—Regular “mantle” dentine near dentinoenamel junction. Irregular dentine in 
the deeper layers. 

Fig. 11.—Higher magnification of an area of the specimen of Fig. 10, near the dentino- 
enamel junction. 
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Interglobulag 
dentine 








Cementum 





Fig. 13. 


Fig. 12.—Irregular interglobular dentine, visible as light areas, in tooth from patient 
with dentinogenesis imperfecta. 

Fig. 13.—High magnification of the irregular dentine. Light areas between globular 
dentine. Calcification represents uncalcified interglobular dentine. Note the irregularities of 
dentinal tubuli. 
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rhe pulp cavity is reduced to a few slitlike spaces, most of it is entirely obliterated 
| sses of irregular dentine (Fig. 8). 
‘oor calcification of these teeth is quite striking. The globules of calcified dentine 
moderate size and are separated from each other by the areas of uncalcified inter- 
r dentine (Figs. 12 and 13). The cementum is extremely thick and mainly acellular 


Discussion 

(his ease is in many points similar to cases described in the literature. 

However, there are a few differences that should be mentioned. 
While Roberts and Schour? found in their ease that the contour of the 
and the outline of the pulp of unerupted teeth were normal, the ex- 
ation of unerupted first molars of the boy showed a striking similarity to 
srresponding teeth of the father. Therefore, the conclusion that the clini- 
‘hanges in hereditary dentinogenesis imperfecta are mainly posteruptive 
t valid for all eases. The scalloped dentinoenamel junction in the section 

is in varianee with the negative findings of others.® 

it also‘should be noted that the poor calcification already mentioned by 
Roberts and Sehour? is by far more accentuated in the described case. 

Most important seems to be a possibility of explaining the pathogenesis of 
his hereditary anomaly. The first fact to be considered is the normal structure 
and appearance of the “mantle” dentine. This can be explained by the assump- 
tion that the odontoblasts differentiated normally under the inductive influ- 
ence of the inner enamel epithelium. The loss of regularity in the slight depth 
of the dentine and the stratification of the deeper layers could be explained by 
assuming that the life span of all or many of the primary odontoblasts has 
been severely curtailed. After the degeneration of these short-lived odonto- 
blasts a regeneration of odontoblasts from the undifferentiated mesenchymal 
cells of the pulp oeceurred under the stimulus of contact of these cells with a 


calcified hard tissue. 

llowever, this replacement was incomplete. Few cells of the pulp differ- 
entiated to odontoblasts in the strict sense of the word, producing a typical 
ramifying dentinal process. Other cells may have acquired the faculty of pro- 
ducing predentinal intercellular substance and of effecting its partial calcifi- 
eation without, however, producing a dentinal process; or the cells may have 
reached a stage of differentiation more comparable to that of osteoblasts and 
then may have been imbedded in the intercellar substance they elaborated. 

This process of premature degeneration of more or less highly differenti- 
ated odontoblasts must have been repeated several times. This interpretation 
of the finding is supported by a comparison with the morphology and histo- 
genesis of irregular dentine as it is found corresponding to caries, erosion, at- 
trition, and similar dentine injuries.® 

The continued degeneration and replacement of odontoblasts also can ex- 
plain the unlimited production of dentine and, therefore, the final obliteration 


of the pulp cavity. 


Summary 
In a ease of dentinogenesis imperfecta the dentition of a father and his 
son could be examined clinically and roentgenologically, and two teeth of the 


father could be studied histologically. 
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On the basis of these findings, a hypothetic interpretation of the patho- 
genesis of this disease was formulated. It is assumed that the primary cause 
is genetically determined severe shortening of the life span of odontoblasts 
and a replacement of the primarily normal odontoblasts by irregular and not 
fully differentiated odontoblasts. 

References 


1. Weinmann, J. P., and Sicher, H.: Bone and Bones, St. Louis, 1947, The C. V. Mosby 
Company pp. 126, 127. , 

2. Roberts, E., and Schour, I.: Hereditary Opalescent Dentine (Dentinogenesis Imperfecta), 
Am. J. Orthodontics and Oral Surg. 25: 267-276, 1939. 

3. Kronfeld, R.: Histopathology of the Teeth and Their Surrounding Structures, ed. 3, 
Philadelphia, 1942, Lea & Febiger, p. 23. 

4, Finn, 8S. B.: Hereditary Opalescent Dentin, J. Am. Dent. A. 25: 1240-1249, 1938. 

5. Becks, H.: Histologic Study of Tooth Structure in Osteogenesis Imperfecta, Dental 
Cosmos 73: 437, 1931. 

6. Skillen, W. G.: Histologic and Clinical Study of Hereditary Opalescent Dentin, J. Am, 
Dent. A. 24: 1426-1433, 1937. 

7. Wilson, G. W., and Steinbrecher, M.: Hereditary Hypoplasia of the Dentine, J. Am, 
Dent. A. 16: 866-879, 1929. 

8. Hodge, H. C.: Hereditary Opalescent Dentine, III. Histological, Chemical, and Physical 
Studies, J. D. Res. 19: 522, 1940. ; 

9, Sicher, H.: Biology of Dentin, Bur. 46: 121-127, 1946. 





A 


elin 





an 

syst 
hee: 
Eve 


due 


of f 
The 
on t 
min 
that 
then 
wer 
asse! 
of a 
the 

meri 


follo 


bact 
was 

ful | 
trem 
upor 











Endodontics 


THE ADVANTAGES AND DISADVANTAGES OF THE USE 
OF ANTIBIOTICS IN ENDODONTICS 


I. B. Benper, D.D.S., ANp SAMUEL SELTzER, D.D.S., 
PHILADELPHIA, PA. 


S A prelude, it may be pointed out that the introduction of antibiotics has 
A produced a resurgence of interest in endodonties in the fields of both 
clinical application and research, just as the discovery of antibiotics has had 
a marked effect in the medical field, particularly with problems of local and 
systemie infection. Diseases and surgical procedures which once were dreaded 
hecause of complication of infections are no longer a problem to the surgeon. 
Even the fatal disease of subacute bacterial endocarditis has been markedly re- 
duced with the use of specific, or combinations of, antibiotics. 

Antibioties have been responsible for bringing to fruition Ehrlich’s dream 
of finding an agent that would kill the bacteria and not injure the body cell. 
The use of any germicidal agent was always limited because of its toxic effects 
on tissues. While there are thousands of germicides, the number which produce 
minimal amounts of tissue toxicity is exceedingly small. It was only natural 
that these very same problems of tissue toxicity and sterilization presented 
themselves in endodonties. Almost ten years have elapsed since antibiotics 
were introduced into the field of endodonties. It is timely, therefore, that an 
assessment be made on the relative advantages and disadvantages of the use 
of antibioties in the treatment of the infected pulpless tooth. By evaluating 
the relative advantages and disadvantages, we may be able to establish the 
merits of the antibioties in endodontic practice. 

The introduction of the use of antibiotics in endodonties has produced the 
following advantages : 


1, They Are Noninjurious to Tissue—The advantage of destroying the 
bacteria in the root canal and not injuring the cells of the periapical tissue 
was one of the cardinal reasons for using antibiotics. These drugs are power- 
‘ul bactericidal and bacteriostatic agents. Even though they are used in ex- 
tremely high concentrations, they produce in endodonties no toxic effects 
upon tissue cells. 
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2. Synergism Provides the Possibility of Affecting All Bacteria.—('m- 
binations of antibiotics must be used to increase the antibacterial spectrum. 
These combinations result in more powerful bactericidal action against cer- 
tain organisms because of an additive and/or synergistic action. This has 
been demonstrated with the use of penicillin and streptomycin both in local 
therapy, as in endodonties,! and in systemic therapy, as in the treatment of 
subacute bacterial endocarditis.” 


3. Reduction of Time Required for Sterilization —Clinical investigations 
by Grossman,’ Grossman and Stewart,‘ and Bender and Seltzer® have demon- 
strated that as a result of the use of combinations of antibiotics and fungi- 
cides, sterilization treatment time has been appreciably reduced. In our 
hands, it required three or more sterilization treatments to obtain negative 
cultures with the use of Cresatin, beechwood creosote, Azochloramid, or 
monochlorophenol, while with the use of antibiotic combinations a negative cul- 
ture was obtained after one treatment in most instances. Also, with antibiotics 
acute conditions could be treated at the first sitting and the canal could be 
sealed. This we were not able to do with the standard germicides. 


4. Greater Diffusibility Is Possible—Rapid sterilization cannot be as- 
seribed only to the effect of the antibiotics upon the bacteria; the power of 
penetration of these substances is important. Nathanson and Leibhold® 
demonstrated that penicillin and streptomycin possess antimicrobial activity 
in the presence of fibrin. This was not demonstrable with the use of sulfona- 


mides. Turkenkopf* has shown that when Grossman’s antibiotic mixture was 
sealed into the root canal of an extracted tooth, a zone of inhibition was 
produced around the tooth when it was placed on an agar plate seeded with 
different organisms. Presumably, the antibiotics diffused through the 
dentine and cementum. This was not demonstrable when other drugs 
were used. 


5. Rapid Healing Is Effected— Another advantage of the use of anti- 
bioties as compared ,with other drugs was the more rapid healing and repair 
of bone defects in cases of chronic and acute abscess. This, however, is 
only a elinical impression. A scientific clinical investigation would be dif- 
ficult to perform to determine whether more rapid repair takes place with 
antibiotics or standard germicides. One would need two identical teeth in 
the same individual with areas of disease of equal size for a valid comparison. 

Most teeth with large areas of bone destruction have shown signs of 
complete healing, including restoration of a normal lamina dura within a 
few months. With the use of standard germicides, signs of healing have 
not been exhibited until many months after completion of treatment. In 
some of the latter cases, the areas appeared larger after treatment was 
completed. This was considered to be a normal reaction. Then a series 
of ‘‘check-up’’ x-ray pictures would later reveal slow progressive repair 
of bone. It was not unusual to have eighteen months elapse before com- 
plete repair took place. 
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Ve have observed that large areas of bone destruction are repaired 
just as rapidly, or even more quickly, after antibiotic therapy than after 
apical curettage or resection. We seldom resort to apical surgery, unless 
the ‘reatment must be finished in one sitting. Apical surgery is also indi- 

if, after conservative treatment, the area does not show a reduction 

e within one to two months. 

The more rapid healing with the use of antibiotics may be due to the 

that they do not produce any cell injury, which would impede the 
healing. The diffusion of the antibiotics through inflammatory tissue or 
fibrin aids in the destruction of any bacteria without causing irritation. 

In presenting these advantages, it becomes self-evident that disad- 
vantages also must be evaluated. What are the disadvantages of the use 
of antibioties in endodonties? 


1, Specificity of Action.—No single antibiotic by itself will sterilize 
the root canal in every instance, because each antibiotic has a specific and 
limited antibacterial spectrum. Since many root canal infections are of the 
mixed type, combinations of two or three antibiotics must be used. Even 
these combinations are incapable of destroying the fungi; therefore, a fungi- 
cide must be added to the combination. 


2. Mutations.—Organisms are constantly undergoing mutations, there- 
by producing resistant strains. Lederberg® has demonstrated that certain 
strains of microorganisms can be resistant to penicillin even though they 
were never exposed to the drug. This was true even though the parent 
strain was susceptible to penicillin. The development of resistance, how- 
ever, can be overcome if antibiotics are used in combination. The bacteria 
can develop a resistance to one antibiotic but not to all. 


3. Sensitivity—Sensitivity reactions can occur during, within a few 
days of, or as late as two weeks following administration of penicillin. Sys- 
temic reactions sometimes develop several weeks after therapy. They usually 
manifest themselves by pruritus, localized or generalized urticaria, derma- 
titis, arthralgia, edema, sore throat, sore tongue, and nausea. 

Sensitivity oceurs in from 2 to 10 per cent of persons receiving the 
drug. Most reactions are not serious, but sometimes severe reactions are 
produced that require hospitalization. If the patient is penicillin sensitive, 
pencillin should not be given, especially if the reactions are more serious 
than the condition treated. The adjunctive use of an antihistamine drug 
frequently helps to control reactions. 

In our studies, so far, two cases have been observed exhibiting sensi- 
tivity reactions following root canal therapy, both in patients known to be 
penicillin sensitive. One patient, whose case has already been reported had 
a rather mild reaction. The second patient, who gave no history of penicil- 
lin sensitivity, three days after treatment with combinations of antibiotics, 
developed a severe generalized urticaria with itching, and an edema of the 
throat that produced difficulty in breathing. A physician treated the patient 
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with antihistamine and Epinephrin. The antibiotic root canal medication U 
was removed at the bedside, and after six hours the patient began to breathe u 
easier. The urticaria and itching, however, persisted for three days; at the r 


end of five days the symptoms had completely disappeared. 

These two cases represent the only reactions in more than 2,500 cases 
treated during ten years. It must be admitted, however, that perhaps many 
more mild reactions did oceur which were not recorded. A more careful 
follow-up study by questioning the patient as to itching, sore throat, urti- - 
caria, or any other untoward symptom revealed in about twelve cases mainly 
complaints of sore tongue and slight edema on the operated side. Ostran- 
der’ has pointed out that oral reactions to the topical application of peni- 
cillin have been noted fairly frequently. Penicillin leaking out of a root 3 
canal could, therefore, be responsible for allergic reactions. Patients known 6 
to be penicillin sensitive should not be treated with this antibiotic. L 

4. Validity of Bacterial Tests—The antibacterial activity of the anti- 8. 
bioties is transferred to the culture broth by means of paper point in taking P 
the culture. Inasmuch as inactivators have not yet been developed for r 
certain antibiotics which are used in endodontics, the validity of the nega- 








tive bacteriologic culture becomes questionable. ll. 
Where penicillin alone is used, penicillinase can be added to the cul- 
ture medium to inactivate it. However, penicillinase in solution is not 12, 


stable at room temperature for more than one week. Since the average 
dental office does not have refrigeration, the inactivator would lose its effec- 
tiveness. Also, there are no known inactivators at the present time for 
chloramphenicol, bacitracin, Aureomycin, and Terramycin. Streptomycin 
cannot be entirely inactivated by brain-heart infusion broth and _ thiogly- 
colate media. Only 65 per cent of streptomycin is inactivated in the first 
twenty-four hours. Complete inactivation takes four to five days in both 
brain-heart infusion broth and thioglycolate media. Therefore, as Buch- 
binder and Bartels’! pointed out, small traces of the antibioties, particu- 
larly when used in combinations, may produce a growth inhibition in the 
culture tube. 

Experiments performed by us,’? simulating clinical conditions of test- 
ing, demonstrated that (1) paper point samples from antibiotic-treated root 
canals produced a false negative culture in about 13 per cent of the cul- 
tures and (2) the period of incubation of cultures from root canals which 
have been treated with antibiotics should be at least seven days. If forty- 
eight-hour periods of incubation are used, the percentage of false negative 
cultures is 32 per cent. 

Criticisms regarding the validity of negative cultures obtained follow- 

\ing antibiotic therapy are therefore valid. Until inactivators for all the 
\antibiotics are developed, a scientific evaluation of the bacteriologic status 
‘of the root canal following antibiotie therapy will remain nebulous. 


Conclusions 


Antibiotic therapy in endodontics offers numerous advantages over 
standard germicides, based upon clinical and x-ray evaluation. However, 
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inactivators are developed which will counteract all the antibiotics 
negative cultures obtained following antibiotic treatment must be 
rded as questionable in 13 per cent of the cases. 
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Research 


THE PRODUCTION OF BETA-GLUCURONIDASE AND HYALURONIDASE 
BY STREPTOCOCCUS MITIS* 


P. L. Lortna, V. F. Lisanti, anp H. H. Cuauncey, Boston, Mass. 


ETA-GLUCURONIDASE, an enzyme eapable of hydrolizing numerous syn- 

thetic and naturally occurring glucuronides, has a diverse distribution. It 

has been found in both plant and animal tissues. Activity has been reported 

in the roots of Scutellaria baicalensis,?* preparations of emulsin (almonds), and 

certain bacteria, notably Escherichia coli? Streptococcus pyogenes,** and staphy- 

lococci.t In animal tissue it is present in high concentration in the spleen, liver, 
and endocrine glands, as well as blood, leucocytes, tears, and skeletal muscle. 

In the investigation of enzymes of the oral cavity, Chauncey and his asso- 
ciates* * found that salivary beta-glucuronidase was of both glandular and bac- 
terial origin. Mahler and Lisanti,’* have found that the hyaluronidase of saliva 
was of bacterial origin only, and that it is a product of bacterial metabolism. 
Analysis of the data resulting from a study of whole saliva multienzyme sys- 
tems’ indicated a correlation between some pathologic conditions of the oral 
cavity and the beta-glucuronidase and hyaluronidase titers. 

These findings were the basis for the present investigation of the ability 
of oral microorganisms to produce these enzymes. Certain of the alpha-hemo- 
lytic streptococci were of primary interest because of their predominance in the 
oral cavity and their ability to produce hyaluronidase. 


Experimental Methods 


Isolation and Identification of Streptococci. Whole saliva samples were 
diluted in distilled water in the range of 10-° to 10-* and plated on horse blood 
agar. After twenty-four hours’ ineubation (37° C.), individual colonies were 
picked from the plates and inoculated into 5 ml. brain-heart infusion broth 
(Difeo), from which stock cultures slants were prepared on horse blood agar. 
The microorganisms were identified by means of biochemical tests and with 
sera of the established Lancefield groups. 


, — the Department of Dental Research, Tufts College Dental School, Boston, Massa- 
chusetts. 

_ *This work was partially supported by the Office of Naval Research, Contract N7onr- 
46303, and Lambert Pharmacal Company. 
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Determination of Beta-Glucuronidase——The substrate, sodium phenol- 
lein glucuronide, used for the determination of beta-glucuronidase activity, 
obtained from the laboratories of Dr. William Fishman.* Micro-qualitative 
\iero-quantitative techniques employed for assaying beta-glucuronidase ac- 
were minor modifieations of the methods of Robinson, Blinn, and Frank,** 
1 were based on Fishman’s assay. All reagents used were sterile. The 
qualitative procedure was utilized for the initial screening of microorgan- 
iss recovered from human saliva. Those organisms which demonstrated posi- 
reactions were tested quantitatively to determine differences in total enzyme 
production. The enzyme-producing organism was grown in 10 ml. beef brain- 
infusion broth (Difeo) for sixteen to twenty-four hours. The culture 
was then centrifuged at 2400 r.p.m. (approximately forty-five minutes) 
until the supernatant liquid was clear. Two-tenths of one milliliter each of the 
rnatant and residue were added individually to tubes containing 0.2 ml. 
of phosphate-citrate buffer (pH 6.5) and 0.0005M phenolphthalein glu- 
The tubes were then incubated for sixteen hours at 37° C. On 


euronide. 

the addition of 1.40 ml. sodium earbonate (0.15M) to each tube, a pink color 
formed. Two milliliters of sterile distilled water was added to 2 ml. of the 
mixture present in each tube, and the tubes were centrifuged at 2400 r.p.m. 


(forty-five minutes) until the pink supernatant was clear. The supernatant 
was then removed with a pipette and the optical density measured at a wave 
length of 540-muz (Coleman spectrophotometer). Finally 0.50 ml. 1N HCl 
was added, and the optical density was again determined, yielding a value for 
non-phenolphthalein chromogenic substances. Conversion was obtained from 
a previously prepared calibration curve. Results are expressed in micrograms 
of phenolphthalein liberated per hour, per 100 ml. of test solution incubated for 
sixteen hours at 37° C. 


Determination of Hyaluronidase.—The method used for the determination 
of the hyaluronidase activity of the bacterial cultures was that of Hadidian and 
Pirie,* based on the principle of viscosity reduction of a hyaluronic acid sub- 
strate. Varying amounts of the supernatant from the broth cultures were mixed 
with 2.0 ml. substrate solution containing phosphate buffer and sodium chloride. 
Change in viseosity of the hyaluronic acid was determined in an Ostwald vis- 
eosimeter at 25° C. The unit of hyaluronidase activity was defined as that 
amount of enzyme necessary to yield a half time of 120 seconds under the speci- 
fied conditions. This is expressed as viscosity reduction units per 100 ml. 


Growth in Phenolphthalein Glucuronic Acid and Acetate Buffer.—In or- 
der to determine whether the beta-glucuronidase producing microorganisms were 
able to survive and reproduce in a medium containing substrate and buffer, 0.2 
ml. of each brain-heart infusion broth culture was added to 0.2 ml. of fritted 
glass-filtered phenolphthalein glucuronide and sterile acetate buffer (pH 6.1). 
The mixture was incubated for zero and sixteen hours at 37° C. Aliquots of 
the cultures were plated on horse blood agar and, after twenty-four hours’ 
incubation, the plates were examined for growth. 
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Beta-Glucuronidase of Streptococcus Mitis—Organisms producing |eta- 
glucuronidase were cultured in brain-heart infusion broth. Samples of the bae- 
terial residues, both ground and unground, were tested quantitatively for en- 
zyme activity after one and five hours’ incubation. 

Two strains (No. 14 and No. 3), beta-glucuronidase-producing organisms, 
were selected to determine optimum condition for the assay of the enzyme ae- 
tivity of Streptococcus Mitis. Strain No. 14 demonstrated high activity, while 
strain No. 3 showed low activity. These microorganisms were selected as rep- 
resentative of the extremes of the ‘‘mitis’’ beta-glucuronidase- and hyaluroni- 
dase-producing strains. 

Determination of Optimum pH.—Both the supernatant and bacterial resi- 
due of the broth cultures were tested for optimum pH. Phosphate-citrate buf- 
fer made according to the MelIlvane-Lillie series'® was employed, varying the 
pH from 3.0 to 8.0. Karunairatnam and Levvy™ reported that the activity of 
their enzyme preparations was the same in phosphate-citrate buffer as in acetate 
buffer. The activities are expressed as micrograms per 100 ml. per hour. 


Determination of Optimum Substrate Concentration.—A stock solution of 
phenolphthalein glucuronide (0.01M) was prepared. This solution, refrigerated 
at 10° C., was stable for several months. Concentrations of glucuronide, vary- 
ing from 0.0001M to 0.01M, were used in phosphate-citrate buffer at optimum 
pH. 


Determination of Optimum Incubation Time.—Incubation varied from two 
to seventy-two hours at 37° C. Optimum conditions of assay (pH and sub- 
strate concentration were employed. 


The Influence of Sucrose on Acid Production, Beta-Glucuronidase, and 
Hyaluronidase Activity—Acid production by bacteria from refined carbo- 
hydrates has long been considered a factor in dental caries. Thus, the effect of 
acid production, under these conditions, on the ability of Streptococcus mitis 
to produce hyaluronidase and beta-glucuronidase was investigated. A seven- 
teen-hour brain-heart infusion broth culture of Streptococcus mitis was centri- 
fuged and washed with sterile physiologic saline. Three milliliters of the 
saline suspension were inoculated into two 50 ml. portions of phenol red broth 
containing one per cent sucrose and no sucrose respectively. At the time inter- 
vals noted in Tables II and III, a 1.83M solution of sodium bicarbonate was 
added to the test culture containing sucrose in order to raise the pH of the 
culture medium mixture above 7.0. One per cent sucrose was added to the 
culture containing no sucrose during growth as indicated in Tables IT and III. 
Periodic samples in duplicate of the supernatants were taken for testing as 
previously described. The pH of the samples was determined with a Beckman 
glass electrode pH meter. 


Results 


The predominant strains of oral organisms found to produce beta-glu- 
curonidase and hyaluronidase was an alpha-hemolytie streptococcus, Strepto- 
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;: mitis, isolated from human saliva, carious dentine, and periodontal pock- 
Sixty-three per cent of the strains elaborated both hyaluronidase and beta- 














ets 
elucuronidase, 33 per cent produced only hyaluronidase, while 4 per cent 
vielded neither. 
TA [. SrrePTococcus MiTis STRAINS PRODUCING BETA-GLUCURONIDASE AND HYALURONIDASE 
— ~ BETA-GLUCURONIDASE*™ HYALURONIDASE* 
(MICROGRAMS PER 100 ML. (VISCOSITY REDUCTION UNITS 
ISOLATE NUMBER PER HOUR) PER 100 ML.) 
},24,155,62,87,98,6,9 24.26 to 46.31 53 to 119 
2,5,106,172,88,14 61.87 to 91.31 172 to 240 





Range of activity. 


\ proportional relationship was found between the hyaluronidase and beta- 
ironidase released by these ‘‘mitis’’ strains (Table I). 


Growth in Phenolphthalein Glucuronide and Acetate Buffer.—The number 
of colonies on the horse blood agar plates was found to be increased in the six- 
teen-hour eulture over the control (zero incubation) culture, indicating that the 
bacteria were able to survive and grow in this mixture. Thus, the liberation 
of enzymes into the media was not entirely a result of the death and lysis of 


the organisms. 

Beta-Glucuronidase of Streptococcus Mitis.—It was noted that the super- 
natants from Streptococcus mitis broth cultures showed detectable amounts of 
beta-glueuronidase after sixteen hours’ incubation, whereas the literature in- 
dicated that the enzyme produced by the beta-hemolytie streptococci was prob- 
ably an intracellular enzyme, and thus little or no activity was detected in the 
broth supernatants.’ 24 

During the ineubation of ground and unground bacterial residues for one 
hour, only the ground residue yielded detectable amounts of beta-glucuronidase. 
However, after five hours’ incubation, a 22 to 24 per cent increase in activity of 
the unground residue over the ground residue was observed. Previous investi- 
gation** reported that repeated freezing and thawing of the bacterial residue 
of beta-hemolytie streptococci, washing with buffer, saline, and water did not 
release the enzyme after one hour’s incubation at 37° C. These observations 
suggest that the beta-glucuronidase may be liberated exogenously, as is hyalu- 
ronidase by Streptococcus mitis. 


Determination of Optimum pH.—Tigs. 1 and 2 demonstrate the effect of 
varying pH on the rate of hydrolysis of phenolphthalein glucuronide by the 
beta-glucuronidase of Streptococcus mitis. 

Isolate No. 3 demonstrated an optimum pH between 6.0 and 7.5 for the 
residue, whereas the optimum pH for the residue of isolate No. 14 was 7.0. 
For the total amount of enzyme produced (the combination of bacterial residue 
and supernatant), an optimum was indicated at pH 7.0 for both strains. This 
Was hot in agreement with the study of Jacox’® who stated that the pH 6.5 was 
necessary for maximum activity of beta-glueuronidase produced by beta-hemo- 


lytic streptococci. 
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Fig. 1.—Determination of optimum pH. Isolate No. 3. 
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Fig. 2.—Determination of optimum pH. Isolate No. 14. 
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determination of Optimum Substrate Concentration.—F'igs. 3 and 4 demon- 
the effeet of varying substrate concentration on the hydrolysis of phenol- 


in g 








lueuronide in phosphate-citrate buffer (pH 6.5). 
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Determination of optimum substrate concentration. Isolate No. 63. 
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It should be noted that in both instances a pronounced inhibition of total 
enzyme was caused by an excess of substrate. Moreover, these figures demon- 
strate that there was a marked difference in the substrate needs of isolates No, 
3 and No. 14. The optimum activity of the total enzyme produced by Strep. 


- Total Activity AOOmi yr. 
x- —-—xSupernatant/i00mi /nr 
0-----0 Residue A0Omi Arr. 





ee 


1.25 
75.00 


HENOLPHTHALEIN LIBERATED 











'_—eo Tc eter rE eee oe ee oe eee See er eS ee 


8 16 24 32 40 48 56 64 
TIME (hrs.) 
Fig. 5.—Determination of optimum incubation time. Isolate No. 3. 
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Fig. 6.—Determination of optimum incubation time. Isolate No. 14. 


tococcus mitis, isolate No. 3, was obtained at a substrate concentration of 
0.0006M; with the supernatants no difference was noted from 0.0001 to 0.0006M; 
and the concentration for the bacterial residues, 0.0005Mm. For isolate No. 14, 
(Fig. 4), the concentration of the substrate for optimum enzyme production and 
hydrolysis was 0.001M for the total enzyme and 0.002M for the enzyme liberated 
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into the supernatant, while the optimum substrate concentration for the bacterial 
residue appeared to be higher than the amounts used in this study. On the 
basis of the total enzyme produced by the two isolates, 0.0005M phenolphthalein 
glucuronide was selected as the optimum for assay, since this concentration 
appcared to differentiate a wide range of activity by these two strains. 


Determination of Optimum Incubation Time.—Figs. 5 and 6 indicate the 
effect of ineubation (37° C.) on the hydrolysis of the substrate (0.0005M) by 


the beta-glueuronidase of Streptococcus mitis (isolates No. 3 and No. 14), in 
phosphate-citrate buffer at pH 6.5. The time of incubation varied from two 
to seventy-two hours. The bacterial residues of isolates No. 3 and No. 14 
hydrolyzed most of the available substrate after twenty-four hours’ incuba- 
tion. however, the activity of the liquid supernatant and the total activity of 


each isolate were not the same. Streptococcus mitis isolate No. 3, under optimum 
enzymatie conditions, produced less enzyme and its rate of hydrolysis of the 
substrate became constant earlier than isolate No. 14. For both isolates, a 
relationship could be demonstrated up to sixteen hours. 

Table IT indicates the influence of sucrose and acid production on enzyme 


line: 


activity. 














Taste Il. THe INFLUENCE OF SUCROSE AND ACID PRODUCTION ON HYALURONIDASE ACTIVITY 
(Streptococcus mitis isolate 19) 
PART A | PART B 
INITIAL GROWTH IN THE PRESENCE OF 1% INITIAL GROWTH IN PHENOL RED BROTH 
SUCROSE IN PHENOL RED BROTH (50 ML.) WITHOUT SUCROSE (50 ML.) 
Initial pH of phenol red broth: 7.4 
Incubation Incubation 
time (howrs) pH Hyaluronidase | time (hours) pH Hyaluronidase 
17 4.50 += 17 6.87 +++ 
Addition of NaHCO, buffer Addition of 5 ml. 1 per cent sucrose broth 
7.20 + 6.88 +4+4++ 
1§ 7.32 + 18 6.68 +4+4++ 
20 7.33 + 20 6.06 ++++ 
] 6.84 + 21 5.73 ++++ 


Addition of NaHCO, buffer 
7 O« 
1 .2e 

22 6.72 ++ 22 5.52 ++++ 


re ‘ 


Addition of NaHCO, buffer 
7.10 





23 6.34 +++ 
Addition of NaHCo, buffer 
7.14 
: 24 5.79 +++ 24 5.52 ++++ 
Not Buff ered Addition of 2 ml. 1 per cent sucrose broth 
a 39 5.02 +++ 39 5.62 ++++ 





+ equals 50.0 viscosity reduction units. 
equals detectable activity. 


The effects of sucrose in the growth medium are shown in Part A of the 
table. Initial growth of this organism in the presence of 1 per cent sucrose 
in phenol red broth (pH 7.4) resulted in a decrease of the pH to 4.50 after 
seventeen hours’ ineubation, with only slight production of hyaluronidase. 
Sodium bicarbonate (1.883M) was added at frequent intervals, after seventeen, 
twenty-one, twenty-two, twenty-three, and twenty-four hours’ incubation, in 
an attempt to maintain the pH of the broth slightly above neutrality (7.10 to 
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7.20). After seven hours’ ineubation in the alkalinized medium, the enzyme 
activity of the broth culture increased. Further incubation, without bicarbcnate, 
and allowing the pH to fall to 5.02 did not decrease the amount of activity 
already present. 

Part B shows the effects of delayed addition of sucrose. 

Streptococcus mitis, isolate No. 19, was incubated in phenol red broth with- 
out sucrose for seventeen hours. At that time a high hyaluronidase titer and pH 
drop to 6.87 was noted. The addition of 1 per cent sucrose solution, 5.0 ml. 
and 2.0 ml., after seventeen and twenty-four hours’ incubation caused a further 
decrease in the pH to 5.62, but without subsequent loss in activity of the hyalu- 
ronidase already produced. 

From these results it was concluded that this organism exhibited a prefer- 
ential metabolic pathway when growth was initiated in the presence of surcose. 
The bacteria utilized the glycolytic cycle to produce acid while simultaneously 
suppressing the mechanism of hyaluronidase production. However, once hyalu- 
ronidase activity was already present, the acid formed on the addition of sucrose 
did not cause an inhibition of the existing enzyme. 

In Table III, which deals with the influence of sucrose and acid production 
on beta-glucuronidase activity, Part A shows the effects of sucrose in the growth 
medium. 

After five hours’ incubation (37° C) in phenol red broth containing sucrose, 
the pH dropped from 7.4 to 6.10 and the beta-glucuronidase activity was deter- 


TABLE III. THE INFLUENCE OF SUCROSE AND ACID PRODUCTION ON BETA-GLUCURONIDASE 
ACTIVITY 
(Streptococcus mitis isolate No. 14) 


PART B 














PART A 
INITIAL GROWTH IN THE PRESENCE OF 1% INITIAL GROWTH IN PHENOL RED BROTH 
SUCROSE IN PHENOL RED BROTH (50 ML.) WITHOUT SUCROSE (50 ML.) 
Initial pH of phenol red broth: 7.4 
Beta-glucuron- Beta-glucuron- 
idase (micro- idase (micro- 
Incubation grams per 100 Incubation grams per 100 
time (hours) pH ml. per hour) | time (hours) pH ml. per hour) 
5 6.1 316.0 5 7.28 231.2 
21 4.52 161.2 21 7.01 211.2 
Addition of NaHCO, Addition of 5 ml. 1 per cent sucrose 
7.27 7.01 
22 7.06 162.5 22 6.86 228.1 
Addition of NaHCO, 
7.27 ‘ 
24 5.35 162.5 24 5.46 278.1 
Addition of NaHCO, 
7.22 
25 5.90 25 5.07 
Addition of NaHCO, Addition of 1 ml. 1 per cent sucrose 
7.23 
26 6.40 26 4.91 
Addition of NaHCO, 
7.53 
27 6.10 27 4.86 
Addition of NaHCO, 
7.64 
28 7.73 . 156.2 28 4.78 240.6 
Not buffered 
45 8.94 158.1 45 4.50 140.6 
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mined (316 pg per 100 ml. per hr). At twenty-one hours’ of incubation the pH 
was 4.52 and the enzyme activity was reduced by approximately 50 per cent. 
Th. addition of sodium bicarbonate, after twenty-one, twenty-two, twenty-four, 
y-five, twenty-six, twenty-seven, and twenty-eight hours’ of incubation, 
wl preventing a decrease in pH below 5.35, did not cause any appreciable 
increase in beta-glucuronidase activity. 

lhe effects of delayed addition of sucrose are shown in Part B. When the 
ore nism was grown in broth without sucrose, the pH was lowered after five 
hours from 7.4 to 7.28, which was still above the optimum range for hydrolysis 
by ‘he enzyme. At this time the enzyme activity was determined (231.2 wg per 
100 ml. per hour). An additional sixteen hours’ incubation (twenty-one hours 
total) redueed the pH to 7.01, but did not eause any significant change in enzyme 
activity. Five-milliliter and one-milliliter portions of 1 per cent sucrose were 
| after twenty-one and twenty-five hours, respectively. This enhanced the 
produetion of beta-glueuronidase, and maximum activity (278.1 »g per 100 ml. 
per hour) was noted at twenty-four hours at a pH of 5.46. Continued incubation 
caused the pH to reach 4.50 in forty-five hours. The enzymatie activity noted 
at this time was 50 per cent of the activity noted at the twenty-four-hour incuba- 


tw 


1 
adit 


tion period. 

‘hus, it appeared that the pH fall below a critical level resulted in the 
irreversible inactiviation of that enzyme which already had been formed and 
prevented the further elaboration of beta-glucuronidase, although the pH was 
adjusted upward, into a range which previously had supported enzyme produe- 
tion 

In general, the effects of the metabolism of sucrose, by bacterial invertase, 
and the subsequent glycolysis of the liberated monosaccharides inhibit the produe- 
tion of both hyaluronidase and beta-glucuronidase, and this inhibition was 
irreversible with beta-glucuronidase. 

Additional Findings.—Other beta-glueuronidase- and hyaluronidase-pro- 
ducing organisms, not of oral origin, were found. Among those not reported in 
the literature, were an alpha hemolytic streptococcus, Streptococcus uberis and 

, 


two Laneefield group ‘‘L’’ streptococci. 


Discussion 


The failure of previous investigators** to find detectable amounts of beta- 
glucuronidase in the supernatant fluid from broth cultures of streptococci may 
have been due, in part, to insufficient incubation of the enzyme-substrate mixture. 
While Jacox™ stated that the enzyme from the beta-hemolytie streptococci was 
intracellular, the possibility that the mechanism producing this enzyme in 
Streptococcus mitis is different cannot be ruled out. 

The viridans, or alpha-hemolytie streptococci, have not been shown to 
possess a group- or species-specific antigen; therefore, they cannot be classified 
serologically. Sherman and his associates** stated that the Streptococcus mitis 
group may consist of as many strains as indicated by the differences in the 
responses of these organisms to certain biochemical tests. Thus, the production 
of enzymes such as beta-glucuronidase and hyaluronidase may assist in the 
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further classification of the various strains in the Streptococcus mitis group. 
Jacox™ reported the possibility of a relationship existing between the various 
serologic streptococcal types and the production or lack of production of beta- 
glucuronidase. Among the beta-hemolytic streptococci investigated by Jacox, 
Group A, types 4 and 22 (known producers of hyaluronidase) failed to elaborate 
beta-glucuronidase, while this laboratory has found that certain strains of alpha- 
hemolytic streptococcus (Streptococcus mitis) liberated both hyaluronidase and 
beta-glucuronidase. 

It has been recognized by many investigators’® *° ** > * 2° that hyaluronidase 
may not be an individual enzyme but may consist of a complex of at least two 
enzymes, both active in the degradation of hyaluronic acid. Meyer, Linker, and 
Rapport”? confirmed Hahn’s® observation that the mucooligosaccharase was a 
glucuronidase. Meyer has found that the end products of the hydrolysis of 
purified testicular hyaluronidase appear to be a mixture of di- and tetra- 
saccharide, while the action of crude testicular extracts on this substrate resulted 
in the release of monosaccharides. Meyer’® reported that beta-glucuronidase was 
absent in crude streptococcal and pneumococcal extracts. 

Hyaluronic acid is called the ‘‘cementing substance’’ of the connective 
tissue. The hyaluronic acid and its esters in tooth structure and the oral mucous 
membranes can be attacked by the oral bacteria which produce both hyaluronidase 
and beta-glucuronidase; alteration of the ‘‘cementing substance’’ may cause 
increased tissue permeability, thus mediating the rate and area of infection. The 
report of Schultz-Haudt and associates** on the effects of topically applied 
hyaluronidase (Wydase) on human gingival epithelium substantiates this 
hypothesis in part. 

Schultz-Haudt and associates”? confirmed the observation of Lisanti’* that 
hyaluronidase may play a significant role in gingivitis and periodontal disease. 
Commercial hyaluronidase preparations have been tested and are known to 
contain contaminating enzymes, one of which is beta-glucuronidase.* There- 
fore, the effects of the hyaluronidase noted by Schultz-Haudt on the gingiva may 
not have resulted from hyaluronidase alone, but from the combined action of 
several enzyme systems. 

The finding that organisms do exist which produce enzymes capable of 
attacking this ubiquitous substance (hyaluronic acid and its esters) may assist 
in explaining some of the nonspecific disease processes which have been previously 
associated with the presence of certain nonpathogens. 


Summary 
1. Microorganisms, isolated from human saliva, carious dentine, and perio- 
dontal pockets, which produced both beta-glucuronidase and hyaluronidase were 


alpha hemolytic streptococci, Streptococcus mitis. 
2. The finding of three different strains of Streptococcus mitis is reported. 


3. Beta-glucuronidase and hyaluronidase titers from Streptococcus mitis 
were found to parallel one another. 
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Beta-glucuronidase produced by Streptococcus mitis was found to be 
minantly extracellular. 

Optimum conditions for the assay of beta-glucuronidase activity by 
ococcus mitis are described. 

The effect of sucrose in acid production on hyaluronidase and _ beta- 
ironidase activity by Streptococcus mitis was measured. 


‘he authors wish to acknowledge the cooperation and courtesies extended them by Dr. 
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THE EFFECT OF X-RAY IRRADIATION ON THE INCISORS OF THE 
SYRIAN HAMSTER 


HrerMAN Mepak, M.S., D.D.S., Joun S. Oarte., M.S., D.D.S., AND 
GrorGe W. Burnett, D.D.S., Po.D., Wasuineton, D. C. 


Introduction 
VERAL species of animals, including eats,’ rats?" mice,"' dogs,” ** and 
S* swine, have been exposed in various ways to x-irradiation in order to 
study the effect of these rays upon “ tissues of the oral cavities of these animals. 
It is difficult to compare the results obtained by the early investigators because 
of their inability to determine satisfactorily the x-ray dosage which they used 


or to standardize the method of application. Nevertheless, they and more recent 
investigators seem to have established several facts concerning the reaction of 
continually growing teeth of experimental animals to x-ray irradiation. These 
observations seem to indicate that the least differentiated and most rapidly 
dividing cells of the growing portion of the tooth are most affected by x-irradia- 
tion.” '' While most investigators have found the odontoblasts to be more 
sensitive to the direct action of x-rays than the ameloblasts,” * ® **' Dale re- 
ports that total body deities | in the rat causes retardation or cessation of 
both amelogenesis and odontogenesis*'° Dentine and enamel hypoplasia usually 
result from the aetion of irradiation.” *"' Odontoblasts that recover from x- 
irradiation differentiate incompletely with the subsequent deposition of osteo- 
dentine. Histodifferentiation of the odontoblasts is affected by the cellular dam- 
age in the pulp and the formation of cystie cavities. Damage to the odontoblasts 
and the cells of the pulp disturbs and retards the eruption of incisor teeth.*-” " 
While recent studies have contributed to our knowledge of the effect of x-irra- 
diation on continually erupting teeth, the histopathology of this reaction has 
not been fully defined. To gain some additional information concerning the 
effect of x-irradiation on oral tissues, adult hamsters were exposed to varying 
doses of such irradiation, applied only to the cephalic region. The reaction of 
the mesodermal tissues of the upper incisors of the hamsters to cephalic irra- 
diation above 3,000 r. was about the same as the reaction of similar tissues of 
white rats following cephalic irradiation with 3,000 r. and 4,000 r.7-**" How- 
ever, the odontogenic epithelium of the hamster incisor reacted to x-irradiation 
quite differently from that of the rat. These reactions are the basis of this 
article 
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Experimental Procedure 


The Syrian hamsters that were irradiated were from a single strain of 
animals, maintained as such for more than eight years. At the beginning of 
the experiment the animals weighed between 74 and 98 grams. Before and 
during the period of experimentation they were maintained on a diet of Purina 
Dog Checkers, supplemented with assorted vegetables. 

A General Electric Two-Fifty Maxitron, operated at 250 kv. (peak), 30 
Ma., 50 em. target-skin distance, and without external filtration, was used to 
irradiate the hamsters. The half-value layer was 0.4 mm. of copper. For 
calibration, daily measurements were made in air before and after each irradia- 
tion with a Victoreen Model 70 Condenser r. meter. For this study, each of a 
group of ten hamsters was irradiated with 4,800 r. and each of a similar group 
of animals was irradiated with 4,200 r. The bodies of the hamsters to be irra- 
diated were protected with a lead box 2 inches thick, leaving only the heads 
exposed. The collarlike opening in the box maintained the animals in proper 
position without anesthesia. Daily, each animal was irradiated with 300 r. al- 
ternately to the right and left sides of the head until a total dose of 4,800 r. 
or 4,200-r. had been given. In this manner, irradiation was applied by a ecross- 
fire technique, in contrast to the usual method previously employed by which 
the total dose of irradiation was delivered sagittally to the head of the animal.® ’ 
Of the hamsters irradiated with 4,800 r., six died within two weeks after termina- 
tion of irradiation. The remaining animals were sacrificed after four, five, six, 
and seven weeks, respectively. To this group of hamsters, an animal from the 
group which had received only 4,200 r. was added, since its odontogenic epithe- 
lium reacted in the same way as did the tissue of the animals receiving 4,800 r. 
After sacrificing the animals, the jaws were dissected, embedded in celloidin, 
sectioned, and stained with hematoxylin and eosin. 

The basal end of the pulp of the upper incisors of the hamsters became 
edematous following termination of irradiation. By the end of the fourth 
week, necrosis of the damaged portion of the pulp had resulted in liquefaction 
(Fig. 1). Subsequently, a cystic cavity formed in the base of the incisor (Fig. 
2). As the pulp of this area necrosed, the adjacent odontoblasts were partially 
destroyed and no new odontoblasts developed. 

Consequently, the formation of new dentine stopped in the more basal por- 
tion of the tooth. However, the older or fully differentiated odontoblasts con- 
tinued to form dentine, which eventually obliterated the pulp cavity. Osteoden- 
tine was deposited adjacent to the normal dentine that had formed before irra- 
diation, thereby separating it from the damaged pulp. In the meantime, pres- 
sure from the expanding cystic cavity caused the partial exfoliation of that 
portion of the tooth which had formed prior to irradiation. The cystic cavity, 
which in this case had expanded until it filled the entire base of the tooth 
socket, was eventually replaced by young connective tissue. The portion of the 
odontogenic epithelium that continued to grow was compressed between the 
pulpal cyst and a smaller cyst which had developed in the labial alveolar perios- 
teum. This epithelium was reduced to a thin, distorted strand of low cuboidal or 
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_ Fig. 1.—A cross section of an upper incisor of a Syrian hamster, sacrificed four weeks 
ifter irradiation with 4,200 r., showing an area of necrosis and liquefaction in the basal end. 
(Magnification, X15; reduced \%) 

‘ Fig. 2.—A cross section of an upper incisor of a Syrian hamster, sacrificed five weeks 
after irradiation with 4,200 r., showing a cyst which developed in its base and which is 
separated from the normal pulp by osteodentine. (Magnification, x15; reduced \%) 
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Fig. 3—A displaced remnant of odontogenic epithelium with a central translucent homo- 
geneous strip surrounding keratinized material. (Magnification, «220; reduced 4.) 

Fig. 4.—A displaced remnant of odontogenic epithelium near the border of a cyst and 
which has only a central area of keratinized cells. (Magnification, 220; reduced 4.) 

Fig. 5.—A displaced remnant of odontogenic epithelium adjacent to a cyst and which is 
composed of a few concentric layers of flattened cells surrounding keratin. (Magnification, 


x630; reduced 4.) 
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uamous type cells by irradiation or by the pressure of the cysts, and was dis- 
aced basally and lingually. 
The displaced remnants of odontogenic epithelium proliferated locally, pro- 
cing several knoblike areas which were situated adjacent to the large cyst in 
base of the affected incisor. The peripheral part of the knoblike prolifera- 
m of the epithelial strand was composed of several layers of low cuboidal cells 
‘ig. 3). The cells of the deeper layers of the proliferation were larger and 
peared swollen. Still deeper, near the center of some of these areas, a trans- 
went homogeneous strip was found, resembling a stratum lucidum, which sur- 
inded keratinized material. In other areas no such strip was found and 
ouly a central area of keratinized cells was seen (Fig. 4). Adjacent to one of 
e eysts, the localized cellular proliferation of displaced epithelium was much 
aller and consisted of a few concentric layers of flattened cells surrounding 


vz 


small central area of keratin (Fig. 5). 

In the base of a left upper incisor of one of the hamsters sacrificed seven 
weeks after irradiation, several strands of proliferating epithelium were found, 
together with a large cyst located near the lingual wall of the socket (Fig. 6). 
The portion of the incisor formed prior to irradiation was exfoliated about one- 
third of the length of the socket, whose basal end was closed by osteodentine. 
The basal portion of the socket no longer occupied by the tooth was filled with 
young connective tissue in which some bone had formed. Near the posterior 
border of the socket, several strands of the altered, displaced, and distorted 
odontogenic epithelium were found. The amount of mitotic activity in these 
knoblike areas indicated that the altered odontogenic epithelium was actively 
proliferating at the time the animal was killed. One of the knoblike prolifera- 
tions had an outer layer of short columnar cells resembling basal cells (Fig. 7). 
Near the center of the area, where the most active cellular proliferation was 
taking place, numerous irregularly arranged. nuclei were found for which no 
definite cell walls could be seen. There was no evidence of keratinization of 
the altered odontogenic epithelium of this area. Another knoblike area of dis- 
placed odontogenic epithelium resembled the area just described except that 
keratinization had begun in the central portion (Fig. 8). 

A large oval eyst was found along the lingual border of the tooth socket of 
the animals sacrificed seven weeks after irradiation (Figs. 6 and 9). The wall 
of this eyst varied considerably in thickness. In some areas it was only two to 
three cells thick, while in others it was composed of many cellular layers. In 
many areas of the eyst wall, closely packed nuclei were found around the periph- 
ery that resembled the nuclei of basal cells or the palisade arrangement of amelo- 
blasts. Away from the periphery of the cyst wall, the nuclei became oval with 
their long axes parallel to the wall’s outer surface. In the thicker portion of 
the eyst wall, composed of basal-like cells, the cells of the deeper layers were 
squamous in form with distinct cell walls. Intercellular bridges were not found. 
Coarse granules were found in many of the cells of the central portion of the 
cyst wall. The presence of these granules in the cells appeared to be associated 
with deereased staining of the nuclei, pyknosis, and loss of cell walls. The 
lumen of the eyst was filled with layers of keratin that had lost their continuity 


with the wall. 
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Fig. 6.—A cross section of the basal portion of an upper incisor of a Syrian hamster, 
sacrificed seven weeks after irradiation with 4,200 r. The infected nasal sinus is immediately 
below the socket, and three stages of proliferation of the displaced odontogenic epithelium are 
just above the lower border of the socket. (Magnification, x15; reduced \%.) 

Fig. 7.—An early stage of the localized proliferation of the displaced odontogenic epi- 
pe te resulting in enlargement of the strand without keratinization. (Magnification, 220; 
reduced \%.) 
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Fig. 8.—An intermediate stage of localized epithelial proliferation with some keratin in 
the central portion. (Magnification, «220; reduced \.) 

F Fig. 9.—A late stage of localized epithelial proliferation showing an enlarged cyst filled 
with keratin. (Magnification, x105; reduced \%.) 
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In the rat, following irradiation with 3,000 r. and 4,000 r., it has been ob- 
served that the odontogenic epithelium eventually resumes its proliferation and 
attempts to form normal tooth tissues. In the case of the hamster, irradiated 
with 2,400 r., the odontogenie epithelium did not resume such a cellular activity, 


Discussion 

With the exception of the odontogenic epithelium, x-ray irradiation of tlie 
cephalic area of hamsters affected their incisors in the same way that comparable 
irradiation affected the same type of teeth in rats. The odontogenic epitheliun 
of the rat was either initially destroyed by the consequences of such irradiation 
or else it regenerated and resumed the formation of a more or less normal 
enamel organ. Even after the severe irradiation to which the hamster’s in- 
cisors were subjected and in spite of the large cyst which developed in the 
basal portion of these teeth, the odontogenic epithelium was not destroyed but 
continued to proliferate, entwining itself about the expanding cystic cavities. 
In this form, the odontogenic epithelium appeared as short and long epithelial 
strands. The morphologic characteristics of the cells of the epithelial strand 
were changed from a high columnar type to a low cuboidal or squamous type, 
bearing little resemblance to the cells of the original tissue. While the prolifera- 
tion of the odontogenic epithelium continued at what is assumed to be a reduced 
rate, its histodifferentiation was so altered that a group of dissimilar and less 
differentiated cells resulted. Thus, the odontogenic epithelium originally des- 
tined to produce ameloblasts, changed to a type of epithelium that formed 
keratin. 

The proliferation of the irradiated odontogenic epithelium of the hamster 
seemed to result in the formation of two separate types of structures. In one 
type of proliferation, even though dedifferentiation of the odontogenic epithe- 
lium had taken place, the tissue continued to grow in length, resulting in rela- 
tively thin strands of epithelium. In another type of epithelial proliferation, 
the thin sheets of cells continued to proliferate in the more terminal portions, 
forming a localized enlargement, the cross section of which appeared as knob- 
or clublike swellings. Later, keratinization occurred in the central portions of 
these swellings. 

It may be that the large cyst, lined with epithelium and filled with keratin, 
is an advanced stage of the initial, localized proliferation of the displaced 
strands of epithelial tissue. In fact, in the basal end of the incisor of an animal 
sacrifixed at seven weeks, three stages of the proliferation of the odontogenic 
epithelium can be seen (Fig. 6). The earliest stage is a local proliferation of 
the epithelial cells resulting in an enlargement of the strand without keratiniza- 
tion (Fig. 7). An intermediate stage shows a similar enlargement in which 
some keratin has been deposited in the central portion (Fig. 8). The latest stage 
observed shows an enlarged cyst filled with keratin (Fig. 9). We ean only 
speculate as to whether similar cysts might have developed in the other animals 
had they been allowed to live for a longer period of time after irradiation. It is 
of interest that Rosenthal'® described epithelial cysts near the periodontal mem- 
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ne that had developed after experimental radium poisoning of rabbits. These 
sts were lined with stratified squamous epithelium and contained desquamated 
ithelial cells, albuminous fluid, and cholesterol crystal spaces. He believed 
t the eysts developed from the epithelial rests of the periodontal membrane, 
d that abscesses developed from infection of these saes. 
In attempting to determine the etiology of the dedifferentiation of odonto- 
nic epithelium following exposure to irradiation, it has not yet been deter- 
ied whether radiation per se produces the altered morphology of this tissue, 
whether such altered physical conditions as the increased pressure of the 
eloping eysts or the loss of adequate cellular nutrition due to the increased 
ickness of the proliferating epithelium are important or determining factors. 
vardless of the factor or factors which produce this change, it is of consider- 
le interest that odontogenic epithelium can be altered experimentally. A 
nilar cellular metamorphosis may function in the production of an acanthom- 
ous ameloblastoma. 
Summary 


With the exception of the odontogenie epithelium, the reaction of the tissues 
of the continually growing incisors of Syrian hamsters was essentially the same 
as that previously reported in the literature for similar tissues of white rats 
exposed to similar doses of irradiation. The odontogenic epithelium of the ham- 
ster that continued to grow after irradiation was reduced to a thin strand of 
cuboidal or squamous cells. Local proliferation of the distorted strands of dis- 
placed epithelium resulted in several knoblike areas. The earliest stage of cellu- 
lar proliferation resulted in an enlarged strand of tissue without keratinization. 
In an intermediate stage, as the cellular structure continued to proliferate, kera- 
tin was deposited. In the latest stage of development observed, an enlarged 
cyst filled with keratin had formed. The odontogenic epithelium of the hamster 
did not resume its usual function of forming normal tooth tissues within the 


period in which the animals were observed. 
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Studies in Clinical Oral Pathology 
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LESTER R. CAHN 


A MASSIVE ACUTE ALVEOLAR ABSCESS 


Leon E1senBup, D.D.S., AND StTaNLEy A. Buscu, D.D.S., 
New York, N. Y. 


Introduction 


ITH the exception of simple toothache, acute dentoalveolar infection is 

the most common emergency confronting the dentist in both office and 
hospital practice. With prompt and adequate treatment, it usually resolves 
with little difficulty; with delayed or improper treatment, it is dangerous and 
subject to serious complications.* 

A somewhat bizarre illustration of the consequences of delayed treatment 
is afforded by the following case in which an alveolar abscess caused an un- 
usual degree of swelling and suppuration. 


Case Report 


History.—A 3l-year-old Puerto Rican man was admitted to the Dental and Oral 
Surgery Service of The Mount Sinai Hospital with a chief complaint of pain and swelling 
of the left side of the face. Two months prior to admission the patient experienced the 
onset of pain on the left side of the lower jaw, accompanied by moderate swelling of the 
face in that region. He reported to a local clinic, where he was treated with penicillin 
on an ambulatory basis for three days, at the end of which time the swelling and pain 
had disappeared. Although advised to return, the patient failed to report for further care. 

One week before admission the patient again felt pain and noticed the return of 
swelling of the left side of the face. When, during the next few days, the pain became 
unbearable, he reported for treatment. 


Extraoral Examination—The patient was acutely distressed and toxic. Rectal 
temperature was 103° F.; pulse, 80; blood pressure, 100/70; heart, lungs, and abdomen 
were negative. 

A massive swelling was apparent on the left side of the face (Fig. 1), extending 
from the zygomatic arch downward across the mandible to the upper third of the neck 





: From the Division of Oral Surgery and Pathology, Department of Dental and Oral 
Surgery, The Mount Sinai Hospital. 
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as far as the midline. Anteriorly, it extended diffusely to the ala of the nose, posterior! 
to the sternocleidomastoid muscle. In the center of this swelling, and occupying about 
two-thirds of the total area, there was a sharply demarcated, dependent, exquisitely tender 











Fig. 1.—The massive swelling on the left side of the face extending from the zygomatic arch 
downward across the mandible to the upper third of the neck and as far as the midline. 





Fig. 
seve 
serte 
Fig. 2.—The causal mandibular third molar. It is carious, with radiolucent areas about both by ¢ 
apices. oi 
crys 
mass. The skin over this central portion was shiny, reddened, hot, and taut. Fluctuation 
: A st 
was perceptible on palpation. " 
Stre; 


A large scar was apparent at the anterior border of the swelling. This was said to 


be the result of an old injury. It was not related to the present condition. ' 
swell 











MASSIVE ACUTE ALVEOLAR ABSCESS 1023 


Intraoral Examination.—Severe trismus made adequate intraoral examination diffi- 
t, but it was possible to ascertain that the lower left third molar was carious and tender 
percussion, 

Past family history and past medical history were unrelated. 

Laboratory Data.—White blood count on admission was 17,500, with 81 per cent 
morphonuclear leukocytes and 17 per cent lymphocytes. Hemoglobin was 13 grams. 
ne and serology were negative. 

X-Ray Examination.—The mandibular left third molar was carious, Radiolucent 


is surrounded both apices (Fig. 2). 
Impression.—Acute alveolar abscess. 


Operative Procedure and Course.—The skin was shaved, cleansed with green soap, 
| sterilized with clear Merthiolate. The most dependent point in the area of fluctuation 
s anesthetized by means of circumscribing intracutaneous procaine injections. A _ hori- 
tal incision, approximately 3 cm. in length, was made just through the skin. An im- 
diate flow of yellow, foul smelling pus ensued. An artery clamp was introduced in 





Fig. 3.—Two weeks after incision for drainage. The facial contour had now returned to normal 
and the patient had sufficient opening to permit the extraction of the offending tooth. 


several directions, and the beaks were spread gently. A fenestrated rubber tube was in- 
serted into the abscess cavity. Moist dressings were applied over this and held in place 
by a head bandage. The patient was placed on antibiotic therapy consisting of aqueous 
crystalline penicillin, 100,000 units every three hours. 

The total of pus recovered and measured at this initial evacuation exceeded 100 c.c. 
\ sample of this material was submitted for culture and was reported ‘‘nonhemolytic 
Streptococcus viridans.’’ 

On the morning following operation the temperature had dropped to 99 degrees, 
‘welling was markedly reduced, and the patient was comfortable. By the end of the third 
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postoperative day all drainage had ceased and the rubber tube was replaced by an iodo- 
form gauze wick, which was changed daily. Antibiotic therapy was reduced to 300,000 
units aqueous procaine penicillin twice a day. 

One week after operation, the drain was removed and the incision was permitted to 
close. The patient was discharged for further care on an ambulatory basis. 

Repository penicillin treatment was continued for one week after discharge. At 
this time facial contour had returned to normal (Fig. 3) and the patient had sufficient 
opening to permit extraction of the offending third molar. 


Comment 


The acute alveolar abscess is a pyogenic infection of bone arising within 
the pulp chamber and extending to the apex of the causal tooth. Pus forms 
early, as often may be discovered by opening the pulp chamber. Most of the 
subsequent clinical course of the infection is explained by the accumulation of 
this purulent exudate and its penetration through cortical bone. Having ele- 
vated and then perforated the periosteum, the pus passes into the fascial planes 
of the face, head, and neck, where vital structures may be displaced, ob- 
structed, or invaded. Despite associated cellulitis which develops in severe 
eases, the essential lesion remains an expanding pool of pus under tension 
which must be either evacuated or absorbed for resolution to occur. Although 
local and systemic reaction to such acute infection may be severe, the actual 
quantity of pus which can be evacuated by incision for drainage is often very 
small. The recovery of 100 ¢.c. of pus and the ability of the skin to stretch to 
accommodate this fluid without rupture, are features of this case of special 
interest. 

Reference 
1. Eisenbud, L., and Klatell, J.: Acute Alveolar Abscess: A Review of Three Hundred 


Hospitalized Cases, ORAL SurG., ORAL MeEpD., AND ORAL PATH. 4: 208, 1951. 


Comment (Lester R. Cahn) 


This, it would appear to me, is the largest alveolar abscess on record. It 
is amazing that the enormous quantity of pus, well over 100 ¢.c., could be 
housed in the tissues without causing more severe systemic symptoms than 
this man suffered from. It was indeed fortunate that the pus was able to 
quickly ‘‘burrow’’ through the bone to enter the more expansile soft tissues, 
‘ather than to be confined within the bone itself. If the latter had taken place, 
the consequences would have been much graver. 

Pus is formed through the ageney of proteolytic enzymes that are liber- 
ated by cells as they die, and particularly by degenerating polymorphonuclear 
leukocytes. These enzymes not only liquefy dead cellular debris, but also the 
surrounding fibrous and collagenous tissue. In this way pus ‘‘burrows.’’ The 
burrowing of pus is Nature’s way of seeking an egress for the discharge of the 
purulent matter. 

Two factors influence the burrowing of pus from an alveolar abscess. One 
is the density of the bone. In a sclerotic type of bone with heavy cortical 
plates, the purulent exudate hemmed in by strong bony confines strangles the 
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utrient blood vessels through compression, adding more dead tissue to be 
iquefied, which, in turn, increases the tension upon the surrounding viable 
struetures. In this way, an appreciable amount of bone undergoes necrosis, 
ith the classie train of events seen in acute osteomyelitis with eventual se- 
juestrum formation. : 

The other factor is the position of the apex of the causal tooth. This ac- 
ounts for the ‘‘pointing’’ of abscesses under the tongue in the case of the 
iandibular third molar, the so-called sublingual abscess; the discharge of an 
ibseess into the antrum from maxillary premolars and molars, and into the 
asal cavity from the maxillary anterior teeth, and palatal abscesses due to 
infection arising in the palatal root of the upper molars and, in some instances, 
in the maxillary lateral incisor. Where the pus can burrow into a neighboring 
cavity, or into the soft tissue, the tension is relieved in the bone and such cases 
usually do not go on to osteomyelitis. 

In the patient under discussion, the position of the roots of the tooth near 
a thin cortex favored the pus leaving the bone proper and coming into the 
soft tissue. This averted a serious osteomyelitis. The proteolytic enzymatic 
activity and the spreading factor, which we can conjecture was another en- 
zyme (probably hyaluronidase or one akin to it), was prodigious. Probably 
this spreading factor, preventing too much tension within the tissues, accounts 
for the comparative slight severity of systemic reaction in an abscess of this 


magnitude. 











Professional News Items 


University of Pennsylvania 


The University of Pennsylvania School of Dentistry announces the following posi 
graduate course. 


P.G. 13. Endodontics Teachers’ Course, by Louis I. Grossman, D.D.S., Dr. med. dent., 
, A ,’ 


and associates. Sept. 13, 14, and 15, 1954. Fee $60.00. Enrollment limit, 15. 
For further information write to Postgraduate Courses, School of Dentistry, University 
of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pennsylvania. 
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Abstracts 


of Current Literature 


ANESTHESIOLOGY 
Cardiac Arrest Occurring Under Trichloroethylene Analgesia. Lt. M. L. Bernstine. Arch. 


Surg. 68: 262, February, 1954. 


This report is concerned with a cardiac arrest that occurred during analgesia, not 
anesthesia, with recovery following cardiac massage. The drug is administered as an 
analgesic agent by means of special inhalers which draw atmospheric air over the drug 
with the patient’s breaths. A unidirectional valve shunts the exhalations back into the 
surrounding air. 
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The case reported here is that of a 19-year-old Marine who was undergoing débride- 
ments and redressings in preparation for skin grafting. The case report in part states: 

“On April 27, 1953, at 2:00 P.M. the patient received trichloroethylene analgesia 
by means of the Cyprane inhaler. The dial on the inhaler was set at ‘five.’ The patient was 
told to breathe deeply, and after approximately two minutes the surgeon started to remove 
the dressings. The patient complained through the mask that he still felt pain. The setting 
was changed to ‘seven,’ and the patient was told to breathe faster and deeper. He did this 
but still made complaining signs by waving his hand in the air during the removal of the 
dressings. Suddenly, about four or five minutes from the start of inhalation, the patient's 
hand stopped waving and fell to his side. He showed gasping respiratory movements occurring 
infrequently with pallor and absence of a palpable pulse.” 

The treatment initiated immediately is discussed. The author stresses the fact that this 
complication can occur under analgesia. mom C. 


ORAL PATHOLOGY 


The Biology of the Children of Hopewood House, Bowral, New South Wales. 1. Observa- 
tions on Dental Caries Extending over Five Years (1947 to 1952). 3B. Lilienthal, 

N. E. Goldsworthy, H. R. Sullivan, and D. A. Cameron. The Dental Journal of 

Australia, 25: 163-168, 1953. 

HOPEWOOD HOUSE AND ITS CHILDREN 

“The 81 children (boys and girls in practically equal numbers), who are the subject 
of this report, live in rural surroundings on the southern highlands of New South Wales 
at an elevation above sea level of approximately 2,000 feet. The living quarters are in 
what was formerly a country mansion and its spacious annexes; the buildings are set in 
750 acres of undulating grassland. The staffing of the home is more than adequate, and 
earlier, when as infants the children required more attention, it was on an almost lavish 
seale. 

“The children now (February, 1952) range in age from four to nine years. The 
majority of them have been in the home since the earliest months of life, They are not a 
selected group, but are almost certainly what is genetically a heterogenous group of 
European stock. 

‘“*The type of life led by the children is what is generally described as ‘healthy’; 
that is to say, they are well housed and well clothed, and have regular meals and regular 
exercise under supervision. Those of school age attend school; the younger ones attend 
a kindergarten within the home itself. As far as possible the children are made to feel 
that they are a large family living in what is virtually their own home. 


OBSERVATIONS 
Diet. 

“A study of any group of children living under controlled conditions is likely to 
prove interesting, but our interest in the Hopewood House group was considerably 
heightened by the fact that these children were ‘protected’ from refined carbohydrates. 
We therefore made frequent visits to the kitchens, food-stores and dining rooms at meal 
times, and, although we have not kept a complete record, the diet consisted mainly of 
wholemeal bread, wholemeal biscuit, wholemeal porridge, wheat germ, fruits (fresh and 
dried), vegetables (cooked and raw), a small amount of meat,! butter, cheese, eggs, milk 
and fruit juices. This was supplemented with vitamin concentrates, honey or molasses as 
a sweetening agent on occasion, and nuts (Youth Welfare Association of Australia, 
Annual Report, 1949). 

“As far as possible, food was taken uncooked and/or with a minimum of prepara- 
tion, the idea being to present the food in its natural state. Notable for their absence 


1Practically no meat has been included in the diet since 1948-1949. 
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from the diet were such items as sugar (white and brown), white flour products (including 
<es and sweet biscuits) and any combination of these items. No tea was used. The 
ter was drawn from the town supply. This water has been examined (Jones, 1949) for 
esence of fluoride, but none was detected. We have not attempted to determine the 
pride content of the foods. 
“In order to maintain the kind of diet outlined above, those children who attended 
hool were given at midday an appropriately prepared lunch before being allowed to mix 
th the other children. This was done with the aim of minimizing the danger of their 
hanging items of food with other children. 
“When we began to study the children, attention was given primarily to dental 
ries. However, the scope of the observations is being broadened so as to obtain, for 
cample, data on their general physical condition and on their haematological and bio- 
emical condition. It is enough to state here in general terms that the physical status 
February, 1952) approximately the same as that found in a comparable group of the 


veneral population (Clements and Dowd, 1952).” 


SUMMARY AND CONCLUSIONS 
“1. In a population of children living under certain controlled conditions, 63 out of 
81, whose ages range from four to nine years, were free from caries (Table I). The 
proportion of children without caries is far in excess of the proportion of children without 
caries in three New Guinea villages and in groups examined in Australia, New Zealand 
and Canada (Table VIII). 


TABLE VIII 
COMPARISON OF PREVALENCE OF CARIES AND OF D.M.F. VALUES FOR VARIOUS GROUPS OF 
CHILDREN IN APPROXIMATELY THE SAME AGE GROUPS 














PREVALENCES OF CARIES D.M.F. VALUES 
AVERAGE 
NUMBER NUMBER NUMBER OF 
AGE OF CHIL- PERCENTAGE AGE OF CHIL- D.M.F,. 
PLACE AND GROUP DREN IN OF PERSONS GROUP DREN IN TEETH PER 
AUTHORITY ( YEARS ) GROUP AFFECTED (YEARS ) GROUP CHILD 
Sydney, Australia 4to 9 554 96.0 4to 9 554 9.57 
(Cameron, 1953) 
New Zealand (He- 5 to 8 923 94.5 7 to 9 313 11.38 
wat, 1948, 1952) 
Hopewood House, 4to 9 81 22.2 4to 9 81 0.58 
Bowral, Australia 
srantford, Ontario, 5 to 9 2,712 92.1 5 to 9 2,712 8.00 
Canada (Hutton et 
alii, 1951) 
New Guinea Villages 
(Sinclair et alii, 
1950) 
Patep II 6 to 10 14 42.9 6 to 10 14 1.64 
Kavataria 6 to 10 13 84.6 6 to 10 13 3.62 
Korovagi 6 to 10 19 42.1 6 to 10 19 1.74 





“2. The teeth of the children in this group of 81 are remarkable for the very small 
number of carious lesions. The average D.F. value per child (0.58) is lower than that 
for the children of approximately the same age group in three New Guinea villages 
Table VIII). 

“3. No child had more than six lesions (Table IT). 

“4. The rates of initiation of new lesions and of the progress of established lesions 
are very much below the rates in the general population. 
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“5, Lactobacilli are present in the group and occur in some children as permanent 
components of the oral flora and in others apparently as transients. From one child with 
caries no lactobacilli could be isolated, and in 16 without caries lactobacilli have been 
detected on more than one occasion. Despite these discrepancies there is a statistical 
significant association between the occurrence of lactobacilli (irrespective of the count 
and caries. 

“6, The outstanding difference in the environment as between this group of children 
and groups living in the population at large is in the nature of the diet. Foods containing 
refined carbohydrates (for example, sugar, white flour) are either excluded from the die: 


or eaten in very small amounts.” A. J. A 








de 
be 
me 


de 


ea 
gr 
qu 
pa 
he 


fo! 


ca 
de 
tic 
re 


pe 
tu 
ha 
th 
na 
in: 
ni: 
pr 
qu 
qu 
re 


anc 


ora 














Operative Oral Surgery 


MALIGNANT TUMORS OF THE ORAL CAVITY 


Irvine SALMAN, D.D.S., F.A.C.D.,* anp Irwin LAnGEL, D.D.S.,** 
New York, N. Y. 


HE early detection of malignancies is of utmost importance. To this end, 

the much closer relationship that exists today between the medical and 
dental professions should be utilized. Clinies for the detection of tumors have 
been established in almost every city in the land, in the hospitals and in the 
medical and dental schools. If these clinics are to be organized properly, a 
dentist should be ineluded on the staff of each one. 

The New York University College of Dentistry has been one of the 
earlier dental schools to recognize the importance of such a clinic in under- 
graduate teachings. The Tumor Clinie here is composed of dentists who are 
qualified as oral diagnosticians and dental radiologists, cancer surgeons, a 
pathologist, and a radiotherapist. The dental student is taught diagnosis and 
he also learns how to perform biopsies. He has an opportunity to see the 
follow-up of eases and the final surgical prosthesis, when indicated. 

While the treatment of malignancy is primarily the problem of the medi- 
cal profession, malignancies of the oral cavity are seen more frequently by the 
dentist. The recognition and prevention of malignancies and the hospitaliza- 
tion of patients at the earliest possible moment for proper treatment are the 
responsibilities of the dentist. 

The dental profession must be highly commended for its practice of 
periodic examination of patients. We must.not forget the tremendous oppor- 
tunity we have for the study of early and apparently minor disturbances. We 
have the advantage of working in a field where there is direct vision of lesions 
that may be preeursors of malignancies. This permits direct clinical exami- 
nation, inspection in the early stages, and palpation of any abnormality aris- 
ing in the oral cavity. Failure by the dental and medical professions to recog- 
nize malignancies of the oral cavity is unfortunate. To single out the dental 
profession as the most frequent offender and to claim that its members are not 
qualified to recognize these lesions, is unfair and untrue. The dentist is better 
qualified than his medical confrere to recognize lesions of the oral cavity. He 
receives more training as an undergraduate student. Postgraduate courses on 





*Associate professor of oral surgery. New York University College of Dentistry; director 
and attending oral surgeon, Beth Israel Hospital; oral surgeon, Montefiore Hospital. 

**Assistant clinical professor of oral surgery, New York University College of Dentistry; 
oral surgeon, Rockaway Beach Hospital. 


1031 








1032 IRVING SALMAN AND IRWIN LANGEL 


tumors of the oral cavity are given frequently by the dental schools. Lectures 
on this subject are held periodically by the dental societies. We find the den- 
tist especially trained to recognize abnormalities of the mouth. Oral disease 
is the responsibility of the dentist. The responsibility of early recognition of 
malignancies of the oral cavity rests more with the dental profession than 
with the medical profession. The dentist, as a rule, will be consulted first 
concerning any abnormality present that the patient believes might be of 
dental origin. Where no complaint or symptoms are reported by the patient, 
the dentist must be always on the alert to routinely inspect all tissues of the 
oral cavity, noting any variation from the normal, whenever he is administer- 
ing routine dental treatments. 
Biopsies 

The failure to recognize a malignant lesion is due chiefly to the pitfall of 
watchful observation and the neglect to examine microscopically all tissues 
removed. The application of useless and often harmful escharotics to ques- 
tionable lesions should not be practiced, regardless of the clinical experience 
of the operator. 

No definite diagnosis of malignancies can or should be made without 
microscopic examination. We must resort to biopsies of all suspicious lesions 
and microscopic examination of all tissue after removal. If performed prop- 
erly, this is no longer considered a dangerous procedure. Biopsy will not 
hasten metastasis. The only lesions where one should not resort to biopsy 
are the mixed tumors of the salivary type and the melanomas. It is far better 
to remove the mixed tumor or the salivary gland in its entirety and have it 
examined microscopically. Biopsies here are not definitive if the pathologic 
report does not show evidence of malignancy, as the location for the biopsy 
may not tell the complete story. Other areas of this growth (not touched by 
the biopsy) may show different cell characteristics. It is not a good procedure 
to disturb the capsule of this type of growth by biopsy. There will be less 
tendency for recurrence of the mixed tumor if it is removed in toto. Mela- 
nomas of the oral cavity are fortunately very rare (Fig. 1). This highly 
malignant type of tumor metastasizes readily. Biopsy here should not be 
resorted to unless one is qualified to proceed immediately with proper treatment. 

A biopsy specimen is best obtained from the border of a lesion with either 
a scalpel or a high frequency current. The pathologist can pass on only the 
material submitted to him for examination. Therefore, we must give him 
material typical of the disease. It should include some normal tissue, as well 
as a representative piece of the tumor, so that the pathologist can orient his 
findings. When using the high frequency current, a larger piece of tissue 
should be removed, as the edges will be burned and the character of the cells 
will be destroyed by the current. 

When the diagnosis of malignancy is confirmed by microscopic examina- 
tion, it is the duty of the dentist to refer the patient for treatment. It may be 
necessary at times to consult the cancer surgeon and the radiotherapists as to 
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the best method of treatment. A responsible member of the family, who will 
not divulge the true nature of the disease to the patient, should be notified. 
The patient should not be told directly that he has a cancer, although it might 
be necessary to inform him about the seriousness of his condition if he does 
not present himself immediately for treatment. In spite of the excellent edu- 
cational publicity indicating that cancer is curable, especially when recog- 
nized and treated early, the patient who knows he has a cancer becomes men- 
tally depressed, loses all interest in living, and becomes a serious problem to 
his family and friends. Regardless of how suspicious a patient may be that he 
has a eaneer, the fact that he has not been told, plus frequent assurances that 
he will respond to the treatment given, can keep him functioning more or less 
normally. There are some individuals who will insist they want to know the 





Fig. 1.—Lobulated growth, upper jaw, extending from molar to molar area. Microscopic re- 
port: melanoma. 


truth. They will say they can take it and would much rather know the 
seriousness of their condition. This is pure bravado and, if told the true 
nature of their disease, they would react as any other person would. It is 
surprising how one can keep the true diagnosis away from an individual 
(including the dentist or physician who is a patient). It is natural for any 
person to hope, and as long as he is ignorant of the true diagnosis he keeps on 
hoping. It is well to impress upon the member of the family who has been 
notified of the patient’s condition that mouth cancer can be treated success- 
fully, that it ean be cured and arrested, and that, due to its accessibility, can- 
cer of the mouth is among the more favorable areas for treatment. This can 
prevent the relative from developing a gloomy outlook, which may be reflected 
toward the patient. 
Leukoplakia 

This lesion ean be found in any part of the oral cavity—lips, tongue, 
cheeks, gums, palate, and floor of the mouth (Figs. 2, 3, and 4). It presents 
itself as whitish patches and consists of a simple thickening of the mucous 
membrane, which may be localized or diffuse. This lesion may be found where 
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there has been chronic irritation due to cheek biting, sharp edges of teeth, ill- 
fitting restorations, tobacco, or lues. It is thought by some that irritation on 
a background of vitamin A deficiency and sex hormone alteration is the basic 
factor for the formation of hyperkeratosis. 

It no longer is believed that leukoplakia is caused by lues. Leukoplakia 
of the tongue is more prevalent in luetics and more prone to become malignant. 
However, a serologic test for syphilis should be made to rule out this disease 





Fig. 2.—Leukoplakia of right cheek. 


The triad of leukoplakia, smooth or bald tongue, and interstitial glossitis 
is very frequently seen in a tongue having a luetic background. It is this com- 
bination of lesions that is responsible for the frequency of carcinomas seen in 
luetic tongues (Fig. 5). MeCarthy has excellently described the changes tak- 
ing place in a tongue of a luetic patient. ‘The tongue, a mobile organ, subject 
to mild trauma, receives a heavy dose of spirocheta in the secondary stage and 
if the disease is untreated or inadequately treated, endarteritis of smaller ves- 
sels results. Later, owing to the interstitial sclerosing process, together with 
the resulting decrease in the blood supply to the highly specialized organs, the 
papillae undergo atrophy with production of smooth bald areas on the surface 
of the tongue. These areas are somewhat patchy and subsequently a leuko- 
plakia develops, usually as a result of irritation from the products of combus- 
tion and heat in smokers. The leukoplakiec lesions may later develop into true 
malignant growths which explain the high incidence of Ca. of the tongue 
in syphiletic glossitis.” 











full 


Fig. 








Fig. 3. 





Fig. 4. 
Fig. 3.—Leukoplakia, lateral border of right side of tongue, in a female patient, wearing 
full upper and lower dentures. The patient is a nonsmoker. 





Fig. 4.—Leukoplakia, upper left palate. 





Fig. 5.—A luetic patient, with the typical triad of leukoplakia, smooth tongue, and interstitial 
glossitis present. The ulcer on the tip of the tongue is a carcinoma (biopsy report). 
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Differential Diagnosis 


Leukoplakia should be differentiated from lichen planus (Fig. 6) in the 
oral eavity. Litchen planus in the oral cavity has a rather flat, shiny, striated, 
or lacelike appearance. It is seen most frequently on the cheeks and tongue. 


Fig. 6. 





Fig. 7. 
Fig. 6.—Lichen planus of cheek. The lesion is shiny, lacelike, and silvery white in ap- 
pearance. No skin manifestation of the disease is present. 


Fig. 7.—Nicotinic stomatitis of palate. Numerous tiny raised lesions with a red pinhead- 
sized center resembling a crater. The patient is an inveterate pipe smoker. 


When found on the tongue, it appears as a shiny, grayish white patch that is 
more like mother-of-pearl in appearance. Although lichen planus is a derma- 
tologic lesion, it frequently is found in the oral cavity, long before any skin 
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mnifestations, or even without any skin lesions. Leukoplakie lesions can 

n over an area of lichen planus, in which case the diagnosis becomes diffi- 
cult. There is a resemblance microscopically between leukoplakia and lichen 
planus, and at times it is difficult to differentiate between these two lesions, 
even from a biopsy. 

A lesion on the palate (commonly deseribed by many as nicotinic stomati- 
tis) which is seen in inveterate pipe smokers (Fig. 7), we believe, is a form of 
leukoplakia. It appears as tiny, raised lesions which may cover the entire 
palate with a red pinhead-sized center, resembling a tiny crater. This red 
center is a tuft of eapillaries and may bleed readily on being traumatized. 
This lesion usually persists even after smoking has been discontinued. We 
have seen, in the mouth of a physician, where this lesion practically disappeared 
when smoking was discontinued and recurred on resumption of pipe smoking. 

Many in the field of cancer believe that certain individuals have what 
might be termed a malignant tendency and that chronic irritation may touch 
off carcinomatous changes in these susceptible persons. 





Fig. 8.—Papillary and verrucosed leukoplakia of the tongue. The biopsy report on lesion from 
the left dorsum of the tongue is carcinoma. The patient is luetic. 


Why leukoplakia develops in the mouths of some smokers and not in others 
may be explained on the basis of local epithelial susceptibility to the irritation 
of tobacco. However, only a small percentage of smokers develop leukoplakia 
or carcinoma, but a very high percentage of these lesions are found in smokers. 


Treatment 


When leukoplakia is uncomplicated, it should be observed periodically to 
note any changes. All forms of irritation must be removed or corrected. 
When the lesion is verrucosed, papillary, or fissured, it should be biopsied to 
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rule out any possible malignant changes (Fig. 8). Small patches can be re- 
moved by the high frequency current or destroyed by electric desiccation, 
Larger areas can be treated by x-ray or radium therapy. 


Fig. 9. 








Fig. 10. 


_ Fig. 9.—Ulcer, lower right retromolar area. The base is roughened and the edges are 
raised and indurated. The biopsy report is carcinoma. 


: Fig. 10.—Papillomatous type growth in the floor of the mouth. The surface is granular 
in appearance, with ulceration present in its center. The biopsy report is carcinoma. 


Carcinoma 
More than 90 per cent of the malignant tumors found in the oral cavity 
are epithelial tumors and almost all are primary squamous cell carcinomas. A evi 
. ° ( bit 
few occurring on the palate may be adenocarcinomas. 


Squamous cell carcinomas can be found on the gums, floor of the mouth, pes 
cheeks, palate, maxillary sinus, and tongue. They are seen more frequently in cam 


for 











Fig. 11. 


Fig. 12. 


Fig. 13. 





Fig. 11. 
evidence of any irritation. The lesion on the right lateral border of the tongue is a carcinoma 
(biopsy report). 





Female patient, aged 25, with full complement of teeth present. There is no 


Fig. 12.—Median rhomboid glossitis. The lesion is a hyperplasia on the dorsum of the 
tongue in a V, anterior to the circumvallate papillae. This frequently may be mistaken for 
carcinoma. 


Fig. 13.—The ulcerative lesion in the floor of the mouth, with indurated borders at the 
junction of the tongue and floor, is a carcinoma (biopsy report). This is a common location 
for carcinomas of the floor of the mouth. 
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the male patient, during and after the fifth decade of life. Ages should not 
preclude a possibility of malignancy, as they do occur occasionally in younger 
individuals (Fig. 11). 


Fig. 14. 


Fig. 15. 


Fig. 14.—The irregular, lobulated growth (grayish white in color) of the lower right 
— on the mucous membrane from central to premolar region is a carcinoma (biopsy 
report). 

Fig. 15.—The cauliflower growth on the right cheek with a granular surface is a carci- 
noma (biopsy report). 


Carcinoma involves the lower jaw more frenquently than the upper jaw. 
Pain is seldom present as an early symptom of carcinoma in the mouth. Carei- 
noma of the mouth may appear as a small or large ulcer with a clean but 
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rt roughened base, the edges elevated, indurated, and hard (Fig. 9). This type 
T ean be seen in any part of the mouth, most frequently on the anterior two- 
thirds of the tongue and floor of the mouth. The infiltrating type of carcinoma 
is seen more frequently in the floor of the mouth, the angle of the jaws, the 


Fig. 16. 








Fig. 17. 
Be. 16.—The lobulated growth on the right side of the palate is a carcinoma (biopsy 
report). 
Fig. 17.—Intraoral swelling, upper left molar area. The lesion is a carcinoma of the left 


maxillary sinus. 
palate, and in the tongue of luetic persons. The papillomatous type can be 
seen more frequently on the cheeks and anterior part of the floor of the mouth 


(Fig. 10). Careinoma at the base of the tongue may begin as a painful, non- 
ulcerating lesion. 
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The lateral border of the middle third of the tongue is the most frequent 
location for carcinomas of the tongue (Fig. 11). A lesion here usually wii! in- 
volve the floor of the mouth. The posterior third and base of the tongue is 
next in frequency, the anterior third next, and the least common location is the 
tip of the tongue. Carcinoma on the dorsum of the tongue is usually seen in 
luetic persons. The median rhomboid glossitis, which is in the area of « V, 





Fig. 18B.—Posteroanterior plate shows occluded left maxillary sinus. 


anterior to the cireumvallate papillae, may be mistaken for a malignant lesion 
(Fig. 12). This is a silent area. There has been no case reported of a carci- 
noma beginning in this area of rhombica mediana. 

The most common location for carcinoma in the floor of the mouth is at 
the junction of the tongue and floor (Fig. 13). Carcinoma of the ridges fre- 
quently invades the bone (Fig. 14). Carcinoma of the cheeks generally is seen 
as a papillomatous or infiltrating type (Fig. 15). Carcinoma of the palate may 
be accompanied by looseness of teeth and generally involves the bone (Fig. 
16). Carcinoma of the maxillary sinus may involve the palate and radio- 
graphically will resemble a localized osteomyelitis (Figs. 17 and 18). 
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Differential Diagnosis 


Unfortunately, the majority of malignant lesions presented for examina- 
t and biopsy are rather well advanced, and their diagnosis is not too diffi- 
¢ It is the early lesions that may present a problem of diagnosis. More 
| more, we see patients who have become cancer-conscious, presenting them- 
selves with all sorts of traumatic abrasions of the mucous membrane. Un- 
led lesions should not be observed too long without confirming a diagnosis. 
A patient with a lesion in the mouth should not be dismissed without further 
yw-up. On the other hand, we must be careful not to alarm a patient un- 
duly about a lesion that is not malignant in character. 
A differential diagnosis must be made between the chronic ulcers of syph- 
ilis, tubereulosis, and carcinoma. The syphilitic ulcer, which is the result of 
breakdown of a gumma, is a painless lesion. The base is dirty, sloughing, 
and foul smelling (Fig. 19). When found on the tongue, the character of the 
tongue might be nodular, due to interstitial glossitis, or smooth, due to atrophy 
of papillae. 





Fig. i9. Fig. 20. 


Fig. 19.—The painless, sloughing ulcer on the dorsum of the tongue is a gumma. 


Fig. 20.—The painful ulcer on the dorsum of the tongue with a granular base is a tubercu- 
lous lesion (biopsy report). 


The tuberculosis ulcer is invariably painful. The base has a granular ap- 
pearance and is usually clean, and the margin is rather soft and not overhang. 
ing (Fig. 20). 

The ulcer lesion of cancer is painless in the early stages. The edges are 
indurated and elevated, with a fairly clean base. As the lesion progresses, it 
may become painful and sloughing of its base may take place due to secondary 
infection. Serologic and microscopic examination will be necessary to arrive 
at a diagnosis. 





1044 IRVING SALMAN AND IRWIN LANGEL 


A routine procedure should be adapted by the general dental practitioner 
for complete examination of the entire oral cavity of every patient. An ex- 
perienced eye and an educated finger, for observation and palpation of lesions 
of the mouth, are essential in detecting any abnormality present. An inspee- 
tion is made with tongue and cheek retractors, under good light, of the en- 


Fig. 22. 


Fig. 21.—Radiolucent area beneath lower anterior teeth prior to any surgery. 
_ Fig. 22.—Growth from mandible, about five weeks after anterior teeth were removed. 
Biopsy report: melanosarcoma. 


Fig. 23.—Lateral plates of right and left mandibles showing extensive radiolucent area. Micro- 
scopic report: malignant tumor of undetermined type, probably malignant melanoma. 
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tire mucous membrane of the mouth. The tip of the tongue can be grasped 
with sterile gauze, extended, and moved from side to side to observe the lateral 
lers and undersurfaces of the tongue. The posterior portion of the tongue 
be examined with a mouth or laryngeal mirror. Lesions of the mouth are 
ated with finger cots on the index fingers or with rubber gloves to de- 
‘ine whether the lesions are hard or soft. Lymph node involvement is 
efully sought for by palpation. 
Sareoma of the oral cavity is very rare. It can occur as periosteal fibro- 
‘oma, osteogenic sarcoma, lymphosarcoma, melanosarcoma, and Ewing’s 
or. The following case report describes a melanosarcoma of the jaw. 


Case Report 


On Jan. 14, 1948, the patient, a 22-year-old white man, was referred to the oral sur- 
clinie, New York University College of Dentistry, by his dentist for diagnosis and 


atment. 


Previous History.—On Dec. 2, 1947, the patient went to his dentist complaining of 
ain in the lower anterior teeth. X-ray examination showed a radiolucent area (Fig. 21). 
The dentist extracted eight lower anterior teeth. A few days later a swelling appeared 
in this region. The dentist removed some superfiuous tissue and cleaned the area. After a 
few days a growth of tissue again appeared. The dentist removed part of this tissue and 
sent the specimen for microscopic examination. He had not received any report up to the 
time of referral of the patient. 


Present History.—The patient presented with a swelling of his chin. This was hard 
and tender. Intraorally, there was a marked overgrowth of gingival tissues, extending 
from the right premolar to the left premolar region. This tissue was inflamed and tender 


99 


Fig. 22). 

Radiographic Examination.—A large radiolucent area was found extending from the 
right second premolar to the left second premolar region (Fig. 23). 

The biopsy report on tissue from the edges of the wound was melanosarcoma. The 
patient was admitted to Bellevue Hospital, where, on Feb. 18, 1948, the lower jaw was 
resected, including the floor of the mouth and a suprahyoid neck dissection. 


Microscopic Examination of Specimen.—Malignant tumor of undetermined type, 
probably malignant melanoma; no invasion of lymph nodes. 

On April 22, 1948, the patient was readmitted to Bellevue Hospital and a right radi- 
cal neck dissection was performed. A microscopic report revealed no evidence of malig- 
nancy, 

The patient returned on May 24, 1952, with ulceration of the lingual aspect of the 
right alveolar ridge at the angle of the jaw. There was a globular mass in the root of the 
tongue. Biopsy findings of the ulcerated lesion and base of the tongue were the same as 
all the previous reports. 

From June 21, 1948, to July 23, 1948, the patient received radiation therapy. He died 
shortly after this, but the exact date of his death is not known. 


(This is the fifth of a series of six articles, which will be concluded in the 
next issue of the Journal. References for the entire series will appear at the 
end of the sixth article.) 











IMPORTANCE OF TIMING OF TREATMENT IN 
CASES OF CLEFT PALATE 


Rosert M. Coie, D.D.S., Tarryrown, N. Y., AND 
Hersert Conway, M.D., New York, N. Y. 


URING recent years there has been renewed interest in the comprehensive 

care of the cleft palate patient. Specialized clinies for the care of such 
patients are being formed in most of the larger centers of population. How- 
ever, the principles of treatment and the proper timing of the various types of 
therapy are not generally understood. This presentation is made with the 
thought that the recording of our experiences with the orthodontic problems 
in patients with cleft palate may serve to emphasize these principles and to 
serve as a guide for the timing of specific treatment. 

At The New York Hospital, children with cleft palate are processed 
through the plastic surgery clinic. Plastic surgeon, orthodontist, speech 
therapist, dental surgeon, psychiatrist, pediatrician, and social worker cooper- 
ate in the care of the patients. For several years previously, cleft palate cases 
had been cared for by using outside private practitioners for orthodontic and 
speech problems. Thus, a sizable backlog of patients was available for observa- 
tion. 

The orthodontic program has been worked out by Dr. Joseph D. Eby, 
consultant in orthodontics to The New York Hospital. Dr. Eby has empha- 
sized the importance of correct timing of orthodontic treatment. 

Usually the cleft is discovered at birth by the attending physician, who 
then refers the patient to the plastic surgeon. Difference of opinion exists as 
to the ideal time to employ surgical correction of the cleft. There is general 
agreement that clefts of the lip should be obliterated by cheiloplasty soon after 
birth. In most clinics this is done at the elective age of 4 to 6 weeks. In 
The New York Hospital cleft lip is repaired immediately after birth. The 
advantages of this plan are apparent at once. The infant leaves the hospital 
at the time of discharge of the mother. There is economy of cost of hospitali- 
zation and the parents are spared the curiosity of relatives and friends. 

The orthodontist examines these patients as early as possible, since the 
structures as observed at birth determine growth patterns. Early observation 
of patients with cleft palate enriches the orthodontist’s appreciation of the 
nature of the deformity. The orthodontist and speech therapist should see 
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he patient by his third year. This observation fits in well with the surgeon’s 
iin for the patient, since the initial palatal repair is done at about the eight- 

th month. Thus, the periods of both surgical and orthodontie observation 
niuiy be simultaneous until orthodontic treatment applies during the stage of 
-ed dentition. In eases of severe maxillary contraction, very early treat- 
nt is indicated. Institution of expansion immediately after palatal closure 
uld be desirable in these cases. However, therapy by appliance seldom is 
acticed during the early stage of development. The reasons for this are as 
ows: (a) general anesthesia is necessary in the management of young 
ldren; (b) the shape of deciduous teeth is not suitable for placement of 
bands: and (e) relative lack of oral care at home at this age invites complica- 


tions and problems. 


— —« 


< 





B. . 
Fig. 1—A, The extent of the bite closure is evidenced by the difficulty in getting a 


photographic field; B, nine months’ treatment with a recurved upper lingual arch has effected 
marked opening of the bite. 


Therefore, when molar cross-bites and/or anterior cross-bites exist, the 
eruption of the permanent incisors and of the first permanent molars is the in- 
dieation for the initiation of treatment. At this stage, correction of major dis- 
crepancies is the immediate goal, that is, the correction of molar and anterior 
cross-bites. Appliance therapy consists of recurved lingual arches in the 
maxillary area with incisor springs when necessary to jump the upper in- 
cisors (Fig. 1) over the lower ones. A lower lingual arch often is placed to 
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maintain spaces created by deciduous teeth lost prematurely, an ever-present 
complication. Cross elastics may be used for the molars if deemed necessary, 
The upper anterior teeth often are banded and a labial arch placed in them to 
correct rotation while other work is being done. Stubborn anterior cross-bite 
problems require a bite plate with auxillary springs to clear the lingually 
locked upper incisors while they jump the bite. A bite plate attached to the 
lower lingual arch is indicated on oceasion (Fig. 2). 


Fig. 2.—A, A bite plane is added to the lower lingual arch since the anterior teeth are 
in cross-bite; B, patient’s bite is now opened enough to allow jumping the upper incisors over 
the lower incisors with comparative ease. 

If possible, upper anterior teeth involved in the cleft are retained during 
this period of treatment unless they interfere with surgical therapy, speech, 
mastication, or are irreparably carious. It is realized that many such teeth 
lack sufficient bony support ever to serve as bridge abutments and may have to 
be sacrificed later. However, their presence prevents the tongue from form- 
ing thrusting habits, aids speech, and allows for better appearance. If the 
alignment of the teeth adjacent to the cleft can be accomplished while other 
matters are being attended to, we do so, using a multibanded technique. We 
do not take time at this stage to treat these teeth specifically, since the prog- 
nosis for their survival is not good. If teeth are missing to such an extent 
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thet the appearance is unsightly, effort is made to add replacements to the 
or hodontie applianee (Fig. 3). These children are extremely sensitive to 
detects of both appearance and speech. Remarkable changes in personality 
have been observed after the placement of such esthetic aids. Active treat- 
ment is earried out for a period up to one year (usually from age 7 to 8), at 
which time the ease is re-evaluated. If early goals have been attained, a rest 


period is instituted until the eruption of the permanent dentition through the 
first molars. An attempt is made to maintain the gains while awaiting the 


eruption of the permanent dentition. Often the gains in tooth movement are 


A. 





Fig. 3.—A, Molar cross-bites have been corrected. 8B, Upper incisors are added to the 
lingual arch to aid the patient’s morale. This lingual arch type of replacement is not as 
a as one which is removable, due to the weight of the acrylic at the end of a long 
self-maintained. If not, a retainer is placed. To such a retainer it may be 
advisable, on oceasion, to add a tooth for cosmetic effect (Fig. 4). Improved 
morale of the patient is observed regularly following this step. Mouth-curing 
acrylies are used for bite plates and retainers. These are adjusted easily and 
permit additions during the changing dentitions. 

Final correction is obtained in the permanent dentition. Additional ex- 
pansion may be needed, particularly at the site of the alveolar cleft. If great 
diserepaney exists between the upper and lower arches, removal of tooth strue- 
ture in the lower arch may be carried out as a compensatory measure. Such 
reduction of tooth structure is best postponed until the final stage of treat- 








Fig. 4.—A, Patient V. M., N. Y. H. Case No. 342963, without upper lip plumped out by 


upper incisors on retainer. B, Profile showing upper lip plumped out by supplying upper 
incisors. C, Molar cross-bites have been corrected and rest period is instituted until eruption 
of permanent dentition. D, Upper incisors are supplied as esthetic and speech aid. 


Fig. 5A.—Patient T. E., N. Y. H. Case No. 108491. (For legend, see opposite page.) 
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it. The premolars commonly are chosen for extraction (Fig. 5). All fae- 
; must be analyzed, just as in any extraction in conjunction with ortho- 


tic management. 
Intermaxillary elastics are used with a multibanded technique. Final ro- 
ons then are completed. Teeth that appear to be of no use are extracted at 


- time. At this stage, consultation is held with the prosthodontist or crown 


: Fig. 5.—Patient T. E., N. Y. H. Case No. 108491. A, Profile view of patient after ortho- 
dontic treatment and plastic surgery to the lip and palate. B and C, Second premolars have 
been removed and first premolars moved distally. D and HE, Extraction space has now been 
losed primarily by distal movement of the anteriors. Upper left lateral incisor has been 
eft partially rotated gingivally, since its position in the cleft provides little bony support. 
F, Upper and lower incisor teeth still in cross-bite, but lower anteriors show spacing. G, Good 
interior-posterior relation has been attained by removal of right and left lower second pre- 
ir teeth and Class III elastic therapy. 


and bridge man to decide the ideal time to have such teeth removed in rela- 
tion to the plan for final restoration. It is felt that fixed bridgework will be 

ore useful to the patient and will give him a stronger feeling of complete 
habilitation than will a removable bridge. When teeth are removed after 
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orthodontic treatment, it is a simple matter to apply a mouth-curing acrylic 
retainer to replace the missing teeth (Fig. 6). 

Speech therapy is carried out at various stages of the patient’s growth. 
Evaluation is made at 3 years of age and treatment may be begun at 4 years. 
Proper training in the use of existing structures is of greatest importance. It 
must be remembered that these patients seldom realize the extent of their 
They express great surprise when a recording of their 


speech deformity. 


Fig. 6.—Patient M. H., N. Y. H. Case No. 181682, demonstrates the practicability of 
supplying missing teeth on a Hawley type retainer. A, Demonstrating the missing right lateral 
incisor, lingually placed upper second premolars, and mesially crowded lower right cuspid. 
B, Case completed by extraction of upper second premolar teeth, opening of upper right lateral 
space, and uprighting of lower right cuspid. C, The retainer supplies the missing right lateral. 
In time the labial wire was cut off and the retainer used as a temporary partial denture until 


a fixed bridge could be constructed. 
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‘ice is made available to them. It is only through the efforts of trained per- 
onnel that maximum benefits can be obtained in speech therapy. Speech 
aining of eleft palate patients follows much the same interrupted pattern 
; in the orthodontie and surgical care. As certain goals are attained, rest 
periods are entered upon with additional instruction being used to reinforce 
established patterns of speech improvement. 
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Vy 
W)) 


ji 


_ Fig. 7.—Diagrammatic sketch of the regional anatomy involved in the one-stage push- 
sack operation. The dotted lines represent the position of the congenitally short palate. 
Elevation of the mucoperiosteal flap, division of the nasal mucosa at the junction of hard and 
soft palates, and removal of the posterior margins of the bony pterygopalatine canal allow 
for the easy posterior displacement of the soft tissues. The mucoperiosteal flap and the soft 
palate swing backward, as on a pendulum consisting of the small, palatine neurovascular 
bundle and the lateral palatal musculature. Division of the hamular process allows the 
lateral and superior extensions of the musculature of the soft palate to be retrodisplaced. 
(From Conway: Oral Surg., Oral Med., and Oral Path, 1: 640, 1948.) 


Additional palatal surgery may be performed if the speech mechanism 
is faulty despite therapy. Palatal push-backs (Fig. 7) are performed to in- 
crease length of the palate and to effect better closure of the velo-pharyngeal 
sphincter. The pharyngeal flap operation (Figs. 8 and 9), which utilizes a 
flap of the superior posterior pharyngeal wall to join the posterior portion of 
the soft palate, is performed on occasion to maintain permanently the effect 
of the lengthening of the palate. These procedures tend to overcome nasaliza- 
tion of speech. The results are quite effective and, as a result, prosthetic ob- 
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Fig. -8.—The pharyngeal flap sutured to the soft palate after its retrodisplacement by a 
one-stage push-back operation. By the combined use of these two operations, the palate is 
held securely in its elongated position. In addition, the push-back procedure overcomes the 
problem of tension in the suture of the pharyngeal flap to the soft palate. (From Conway: 
Plast. & Reconstruct. Surg. 7: 221-224, 1951.) 








Fig. 9.—Artist’s concept of the posteriorly displaced palate held in its new peattion by 
“A” ig 


the suture of the pharyngeal flap. The late contractile effect of the raw area at 

negated by a similar cicatricial contracture at “B”, where a raw area equal in size is left on 
the superior aspect of the pharyngeal flap at its base. If the uvula is long, it may be trimmed 
to prevent undue projection into the nasopharynx. (Reproduced with permission of Plast. ¢ 


Reconstruct. Surg.) 
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turators have found little application in the management of patients handled 
by surgery. Speech training is instituted shortly after the operation to 
l-velop the physiologic use of the newly arranged structures. If good speech 
be attained without a prosthesis, the problems of care, change, and incon- 
venience are eliminated. 

Surgeons, conscious of the problems associated with the contracture of 
tissue, have developed techniques of palatal suture which are not in- 
juvious to the oral structures and do not limit their growth. It is becoming 
rare to find severe contraction in unilateral cleft cases—so much so, that a 
majority of these cases are not undergoing any orthodontic care until the 
final stage of treatment at the time of permanent dentition. 

Many bilateral cleft cases also have good molar-through-cuspid relation. 
When the premaxilla is present, the upper incisors are not disturbed until 
after orthodontic care is completed. They are removed in cases in which 
there is mobility of the premaxilla, since this mobility prevents the use of 
fixed bridge abutments. These teeth usually are in a superior relation to the 
occlusal plane and they create an open-bite problem. While this can be cor- 
rected orthodontieally, the correction is not maintained. Therefore, a pros- 
thetic restoration of the upper incisors is indicated in these cases. 

Where the premaxilla is completely missing, and yet maxillary arch 
growth has not been impeded, a temporary replacement is made as soon as 
possible and earried through to the final stage of treatment, after which perma- 
nent restoration is made. 

Final plastic repair of the nose, whose alae often are flattened, is per- 
formed when the patient reaches the age of about 15. Surgery at an earlier 
age may interfere with the growth of nasal cartilage. Also, residual sears of 
the lip may be improved at this time. 

The rehabilitation of patients with cleft lip and palate requires a long- 
range program which extends from birth to late adolescence. Much of the 
therapy consists of keeping strong the faith of patient and parents. By the 
age of 16, the process of habilitation should be complete. This is in time for 
the adolescent to adjust to life and to find his most suitable position in it. 
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USES OF TERRAMYCIN STARCH SPONGE AND STARCH 
POWDER HEMOSTATIC 


A Preliminary Report 


Peter J. Diconza, B.S., D.D.S.,* BRooKLyn, N. Y. 


HISTORICAL summary of the starch sponge and starch powder hemo- 

static and its incorporation with Terramycin has been compiled by Leo 
L. Leveridge, M.D. Because of the value of understanding this new agent, 
its action will be described and trial uses will be suggested with this informa- 
tion. 

The formation of a spongy mass upon the accidental freezing of a starch 
paste was first noted by Scharling in Copenhagen in 1844. It was not until 
1944, however, that the use of starch sponge for surgery was first suggested 
by Bice, MacMasters, and Hilbert? of the Starch and Dextrose Division of the 
Northern Regional Research Laboratory. In 1949 the specific hemostatic 
action of starch sponge was reported by Rosenfeld.* ***** This work has 
been confirmed and amplified by others.” * ** ** 7% ?? The shortcomings of 
other presently available hemostatie sponges have been reported in the litera- 
ture.*® 77 


Preparation.—Starch sponge is obtained by freezing a slurry of 7 per cent 
cornstarch in water. This is thawed and part of the water is removed mechan- 
ically and the rest by emersion in aleohol, mechanical removal of part of the 
aleohol, and air drying. The resultant large blocks are either cut into small 
conveniently sized blocks or ground to form a powder. 

The (plain) starch sponges may be autoclaved by wrapping them in paper 
or cloth and maintaining them at 18 pounds pressure for twenty minutes. 
Particular attention must be given to the vacuum stage to be sure that the 
material is completely dry (at least twenty minutes) ; otherwise, the sponge will 
become horny. (Note: The above applies only to the plain starch sponge, not 
to the Terramycin-impregnated products, such as “Terramycin Hemostatic 
Powder,” which are furnished sterile and cannot be re-sterilized. ) 


Terramycin Blended Starch Sponge Powder 
(‘‘Terramycin Hemostatic Powder’’) 


Preparation.—The powdered plain starch sponge has been sterilized by 
subjecting it to dry heat, 120 degrees Centigrade, for three to four hours on 


*Associate Oral Surgeon, St. Peter’s Hospital; Consulting Oral Surgeon, Bay Ridge 
Hospital. 
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three suceessive days. Under sterile conditions, 10 mg. Terramycin hydro- 
chloride is blended per gram of powder. Ten grams of the product is packaged 
in a sterile vial (this has been estimated to be adequate for the treatment of 
one ease). Note: Terramycin hemostatic powder is supplied sterile and ready 
to be used. It cannot be resterilized. 


Directions for Use.—F or best results, the powder should be applied as a 
thick layer. Where possible, it is sometimes advantageous to apply pressure 
to the layer of powder for a few moments. Bone cavities can be packed with 
the powder and pressure applied. Alternately a thick paste of the powder 
made with eool sterile saline solution can be employed. 

Inaceessible areas may be reached by insufflating the powder and this 
method ean be used also for the control of small bleeding points (that is, 
shaving euts, abrasions, vestibular areas of the mouth, sockets, ete.). 

Where firm, prolonged pressure is required, the powder can be incor- 
porated in a sterile gauze pack, made similar to plaster of Paris bandages, 
but employed as a roll. 

When bleeding is brisk, the powder or sponges may be applied dry; other- 
wise, the sponges are best applied by moistening one end in cool saline, and 
employing the dry end as a handle with which to exert pressure upon the 
bleeding point with the moistened end. Apparently, any material which 
breaks off ean be left in situ without harm. When all bleeding has ceased, the 
whole or part of the bar is left in situ. 


Mode of Action.—The hemostatic property of the starch sponge products 
is readily observed. According to Rosenfeld,’® ‘‘The action of starch sponge 
seems to be a local one. It absorbs many times its weight in blood. This 
causes the sponge to swell and to exert pressure, thus forming a mechanical 
obstruction to the flow of blood. The adhesive properties of the sponge may also 
play a role in imposing the mechanical barrier. Retardation of flow affords the 
clotting mechanism more time in which to effect a clot, and clotting is further 
facilitated by reason of a fact that in presence of starch sponge, one-third less 
thrombin is required for clot formation.” 

Riechuiti’® states, “The presence of starch material does not significantly 
accelerate the clotting mechanism. Its hemostatic action therefore appears 
to be due to a mechanical action. The sponge, when applied to a bleeding area, 
softens, and conforms to the contours of the surface, and rapidly absorbs the 
free blood. When exposed to the large surface area in the sponge capillaries, 
the blood promptly clots. This area of the sponge is now incapable of absorbing 
blood and prevents the further loss of blood by mechanically damming the 
flow.” 

MacDonald believes an additional factor is some breakdown of the starch 
into sugar in high concentration on the surface. Such concentrated sugar solu- 
tions are said to eause agglutination of red corpuscles, thus facilitating blood 
clotting.2* 23 

Starch sponge is hard and brittle when dry, but rapidly absorbs about 
sixteen times its own weight of water. In the wet state it is soft, pliable, and 
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friable. The wet sponge is sufficiently fragile to break when removed after use 
as a surgical packing, and hence its removal is unaccompanied by pain or 
reinitiation of hemorrhage. Remnants left in situ are rapidly removed by 
natural processes. Density of dry starch sponge is only about 0.14 gram per 
cubic centimeter. In the dry state, starch sponge can be stored indefinitely 
if protected from moisture and contaminating organisms. It is slightly hyzro- 
scopic; “upon exposure to the air for about 24 hours it reaches a moisture con- 
tent of 9 per cent or more.” 

Upon prolonged soaking, starch sponge tends to revert to the gel state. !t is 
broken down by amylases. Absorption of starch sponge has been studied by 
Rosenfeld’? and Ricchiuti.’* ** Riecchiuti found absorption of the sponge 
from the peritoneal cavity complete within twenty-four hours and ab- 
sorption of subcutaneous implants within seventy-two hours, in experiments 
with five mongrel dogs using plain starch sponge. In another group of five 
dogs, 0.25 gram of ground starch sponge was sprinkled into incisions, which 
were closed. In all five eases minor local edema occurred in both the experi- 
mental and control wounds. The edema gradually decreased and disappeared 
by the ninth day. No difference in healing between the control and experimental 
wounds was apparent and after thirty days the scars could not be differentiated 
by gross inspection; sections through the healed incisions were negative for 
starch particles. No adhesions were seen in the peritoneal cavities of three 
animals studied by Ricchiuti. 

Dr. Rosenfeld made studies with rabbits. Large pieces of dry and wet 


sponge were introduced among the intestinal coils. “At autopsy, gross inspec- 


tion in the majority of these animals revealed none or minimal adhesions.”” 


Suggested Trial Uses 


. Post-extraction (for hemorrhages in cases of diabetes, periodontal 
disease, capillary fragility, etc.) 
. Alveolectomy 
. Immediate denture technique 
4. Gingivectomy 
5. Biopsy (in hard and soft structures) 
. Soft tissue lesions (excisions from lips, vestibule of mouth, tongue, 
floor of mouth, ete.) 


1. Postextraction.—In instances where a constant capillary seepage is 
evident postoperatively, whether it be after an extraction or any surgical pro- 
cedure, the use of the starch powder impregnated with Terramycin has been 
quite effective. The powder is applied by means of a DeVilbis insufflator made 
expressly for use in the oral cavity. The area is kept dry with one hand and 
the insufflator is controlled with the other. A cotton sponge is then applied 
with pressure for a few minutes. 

In other instances, where the bleeding may be too profuse or the back 
pressure of the flow is too strong, the starch sponge with Terramycin may be 
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It is a brittle substance which can be shaped to the socket size by cut- 
tine with a sealpel. It is then inserted into a socket or operative area, a cotton 
re previously moistened with water is applied over it, and held with 
pr sure for a few minutes. 


2. Alveolectomy.—Most instances of persistent capillary seepage or bleed- 
ine in the line of ineision or about sutures were kept in control by the use of 
the starch powder with Terramycin, applied by means of the insufflator. 


3. Immediate Denture Technique——Probably the most satisfactory use of 
the starch powder with Terramycin to control bleeding is for the insertion 
of an immediate denture, whether it be full or partial, or whether it be a 
simple operative procedure of extraction of teeth or the extraction of teeth 
followed by alveoleectomy. In this procedure we can eliminate the use of 
adhesive denture powders, and thus keep unsterile foreign matter out of an 
open wound. The Terramycin starch powder is insufflated on the prepared 
alveolar ridge and also in the denture proper ; the denture is then inserted, and 
the bleeding is arrested. The starch substance, in its absorption of primary 
bleeding, forms a jellylike adhesive clot which aids in the retention of the 
denture, and has an antibiotic effect, as well. The area, when viewed at sub- 
sequent visits, is clean and firm, and healing is uneventful. 


4. Gingivectomy.—Terramycin starch powder in this procedure minimizes 
bleeding or eliminates it entirely, and thus gives us a dry area on which to 
apply our medication or surgical pack. 


5. Biopsy.—The treatment here is the same as for a socket in hard tissue 
areas and by means of insufflation in soft tissue areas. The application of a 
compress is advised if needed. 


6. Soft Tissue Lesions.—The lips at times may appear dry and will yield 
point areas of bleeding that may interfere with some operative procedures; 
bleeding at the commissures of the lips may be controlled by using the in- 
sufflated powder as a hemostatic. This method is also beneficial in other inac- 
cessible areas of the mouth. 


Case Reports 


Case 1—A white woman, aged 35 years, presented herself with a history of repeated 
hospitalization for extractions, because of hemorrhage. Her experience prompted her to 
seek hospitalization before further extraction. In the previous year the area was sutured 
after extraction but postoperative sequelae were discouraging. Severe ecchymosis 
developed that extended from the maxilla to the mandible, neck, clavicle, and sternum. 

Seeing the patient now for the first time, we suggested a blood picture. The follow- 
ing is the hematology report: R.B.C., 4,100,000; W.B.C., 9,200; hemoglobin, 83 per cent; 
13 grams; color index, 1.0; differential count—polynuclear 63 per cent, band (stab) forms 
2 per cent, lymphocytes (small and large) 32 per cent, monocytes 3 per cent; coagulation 
time, ten minutes; bleeding time, two minutes; clot retention, good in one hour; Rumpel- 
Leede’s test, ++; platelets, 320,000; polychromasia, none; stippled cells, none; anisocytosis, 
slight; poikiloeytosis, slight; microcytes, 1+; macrocytes, none; normoblasts, none; megalo- 
blasts, none; hypochromia, slight. 
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There was no evidence of a blood dyscrasia, but there was evidence of an increase 
in capillary fragility which was not due to a lack of platelets. The patient was given 
Rutorbin (20/100), tablet three times a day, and vitamin K, one tablet three times a day 
for three days preoperatively, and a sedative before extraction of the teeth. The postoperative 
bleeding continued for some minutes after extraction. It became evident that a hemos iatic 
was to be used. A Terramycin starch sponge was inserted into the socket and a moistened 
compress was applied. The bleeding stopped after twenty minutes of pressure. There was 
no evidence of ecchymosis postoperatively, and healing was uneventful. 


Case 2.—A white woman, aged 25 years, presented a pathologic fracture of the left 
mandible through a dentigerous cyst. After its removal, the bleeding was controlled 
sufficiently with the use of the Terramycin starch powder by insufflation to permit redue- 
tion and fixation of the fracture. There was no postoperative bleeding and the case pro- 
gressed uneventfully. 


Summary and Conclusions 


Terramycin starch powder and sponge is an effective hemostatic agent. 
There was no evidence of any undissolved particles or foreign matter found 
in any operative areas postoperatively. The clots were, in all instances, nor- 
mal and healthy in appearance. One other fact to be mentioned along with 
the mechanical action of hemostasis is that the surface tension of the clot is 
increased and, by this action, further hemostasis is achieved. 

The antibiotic effect of the Terramycin aided in the elimination of the 
postoperative breakdown of clots so often seen. 
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NASOPALATINE CYST 
Harris Buake, D.D.S.,* anp Frep S. Buake, D.D.S., Paterson, N. J. 


ASOPALATINE or incisive canal cysts are formed by proliferation of 

epithelial remnants in the incisive canal. Clinically, they may show a 
bulging of the anterior part of the palate at the midline. They are often 
found on routine roentgenographic examination. Pain may or may not be 
present. 

Radiographically, the apices of the incisor teeth appear to extend into 
the cystic area. Therefore, it is necessary to differentiate the nasopalatine 
cyst from the radicular cyst and from the dentigerous cyst. It is, however, 
possible for different types of cysts to develop simultaneously. The history 
and clinical and roentgenographie examinations, together with an accurate 
electric vitality test, are of the utmost importance in the differential diagnosis. 


The treatment consists of surgical removal of the cyst through a palatal 


approach. 
Case Report 


A white man, 28 years of age, was referred Nov. 16, 1950, because of a swelling in the 
anterior part of the palate, which he had first noticed two weeks prior to examination. The 
patient was in no acute distress. 

Intraoral examination showed a slight bulging on the anterior part of the hard palate 
in the region of the incisive canal, which was soft and tender on palpation. The mucosa 
overlying the swelling was normal in color and showed no fluid discharge on pressure. The 
right lateral incisor revealed no response to the vitality test; pulp test findings of the 
remaining anterior teeth were within normal limits. 


Roentgenographic Examination.—There was a large radiolucent area in the midline 
of the anterior region of the hard palate about 2 cm. in diameter (Fig. 1). There was 
also a small radiolucent area apical to the right maxillary lateral incisor. A preoperative 
diagnosis of nasopalatine cyst was made associated with a smaller periapical lesion which was 
considered of odontogenic origin, 

Operation.—The patient was premedicated with Demerol hydrochloride, 75 mg,, 
hypodermically. Under local anesthesia an incision was made on the palatal side, 2 mm. 
below the gingival margin. It extended from the first premolar on one side to the first 
premolar on the other. The mucoperiosteal flap was elevated and retracted (Fig. 2). A 
small amount of bone overlying the cyst was removed and the sac enucleated. The bony 
edges were smoothed, debris was removed, and sulfanilimide powder was placed into the 
wound. The palatal mucosa was returned to its normal position and the incision sutured 
to the remaining gingival margin with interrupted Triple 0 silk sutures. Penicillin, 
500,000 units, was administered intramuscularly. The specimen was submitted for 


microscopic examination. 


*Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey. 
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Fig. 1.—Roentgenograms showing nasopalatine cyst. 





Fig. 2.—Exposure of the cyst. 
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Pathologist’s Report.—Dr. Margit Freund of the New York Institute of Clinica! Ora] 
Pathology reported that gross examination of the specimen consisted of two pieces of 
tissue. Reconstructed and stretched out, they measured 18 by 14 mm. in diameter and up 
to 2% mm. in thickness. The thickest portion was fairly firm. The surface was slizhtly 
granular. The color of the surface varied from yellowish white to brown red. The cut 
surface was mostly white. 


Fig. 4.—Roentgenogram taken one year — the operation showing regeneration of bone in 
e area. 


Microscopic examination of a section showed a wall made up of connective tissue. 
The peripheral portion was dense and showed focal infiltration by lymphocytes and plasma 
cells. The infiltration became diffuse and more extensive toward the lumen. The epithelial 
lining was frequently missing. Where present, it varied between multilayered stratified 
to single layered cylindrical cells, frequently showing ciliation (Fig. 3). In areas the 
epithelium showed keratohyaline. Here polymorphonuclear leukocytes -were numerous. 
Diagnosis was inflamed cyst wall, compatible with nasopalatine cyst. 
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Postoperative Treatment.—The patient received 400,000 units of penicillin intra- 
n larly once daily for the next three days. The sutures were removed on the fifth 
p erative day. The patient made an uneventful recovery. A postoperative roentgeno- 
g} taken one year after the operation shows regeneration of bone in the cystic cavity 
Fi. 4). 

Comment 

The nasopalatine cyst must be differentiated from the radicular and 
dentigerous eysts, but two or all three may develop simultaneously. Roent- 
venograms in the occlusal and periapical projections, plus accurate use of the 
pulp tester, and complete history and clinical examinations are necessary in 


the differential diagnosis. 
[he preoperative diagnosis must be substantiated by microscopic examina- 
tion of the tissue. The nasopalatine cyst contains ciliated epithelium. 


In this ease the area apical to the right latera! incisor was treated later 
by means of root canal therapy and apicoectomy. 
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TOLUIDINE BLUE IN THE MANAGEMENT OF POSTOPERATIVE 
BLEEDING 


FRANKLIN ADAIR TYLER, D.D.S., RicHMonp, VA. 


OME rather unusual experiences in cases of prolonged bleeding prompted 

this study. When routine laboratory tests are within normal limits, chronie 
diseases absent, and nutritional studies reveal little of significance, it may be 
assumed that routine prophylactic precautions would suffice. When encounter. 
ing prolonged bleeding following any surgery in such cases, it would then be 
evident that the postoperative results would not be consistent with the find- 
ings. In such cases, preoperative treatment, whether with calcium, vitamin K, 
expanders such as dextran, plasma, whole blood, or glucose have proved in- 
effective on occasion.’ 

Investigation of a number of such cases suggested that a heparin-like 
factor might be present in the blood and might be responsible for the results.** 
Heparin itself is a polysaccharide acid occurring in the tissues and thought to 
be abundant in the liver. When injected, it prevents the conversion of pro- 
thrombin into thrombin. It is thought that the prothrombin is inactive in the 
blood until it escapes and comes into contact with the thromboplastin of the 
tissues, being activated in the presence of the-calcium.* This heparin-like 
factor of the blood was noted by J. G. Allen® * in 1945 when he observed an 
inhibitor to coagulation in animals which had an abnormally prolonged clot- 
ting time following irradiation. His experiments proved that toluidine blue 
effectively counteracted this inhibitor and returned the coagulation time to 
normal. He subsequently found that it tends to counteract the bleeding tend- 
ency in other diseases. This heparin-like factor may be determined by a 
protamine titration.’ A recent report on a control group of 109 patients ex- 
periencing prolonged bleeding had protamine titrations with a high heparin 
determination, but showed otherwise normal blood tests. 

The patients we have observed were in the younger age group and ap- 
peared well physically. An important approach to diagnosis might be careful 
questioning as to abnormal bleeding experiences, whether from a cut on the 
extremities, extraction of teeth, surgery, or during menstrual periods. Par- 
ticularly, the failure or response to routine treatment following extractions 
should be noted. 

Toluidine blue is a complex chemical dye with an affinity (protein) for the 
heparin-like factor, which more or less renders it inert. Until recently it was 
given intravenously, 5 mg. per kilogram of body weight, but disturbing side 
effects of nausea and vomiting, along with vertigo, paresthesia, bladder irri- 
tability, ete., prompted a change to the administration by mouth in the form 
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apsules. It is supplied in 100 mg. capsules and the recommended dosage 
ree per day. Adequate fluid intake of at least eight glasses of water daily 
lly tempers the side effects of tenesmus, burning on urination, and slight 
sea. A blue-green color of the urine is an indication that the drug is being 
lily absorbed. The lethal dose is estimated as 40 mg. per kilogram. 
idle? © gives a standard of 0.14 mg. of protamine sulfate titration as the 


er margin of normal. 
Case Reports 


The following cases are typical of the seventeen similar ones noted in the 
three years. 


Case 1—A young housewife was referred to us by her dentist for the removal of a 
er of infected maxillary teeth and an unerupted and impacted second premolar from 
naxillary sinus. She gave a history of having been a bleeder and cited a number of 
tances of prolonged and excessive bleeding following extraction, menstrual periods, and 
emoval of her appendix. Medical and surgical history was otherwise negative. Con- 
sultation with her physician revealed that her general physical condition was good; blood 
tests were normal. He further confirmed the severe bleeding phases. His protamine titra- 
tions were positive, so she was given toluidine blue as prophylactic treatment, 100 mg. 
capsule three times daily for three days prior to admission to the hospital. They were 
omitted on the day of admission, but were given daily during her stay. The teeth were 
removed under intravenous Pentothal sodium, granulomatous areas were curetted, and 
the flaps carefully sutured. She received 1,000 ¢.c. of 5 per cent glucose postoperatively. 
Bleeding was not excessive or prolonged, but persistent seeping from the edges of the 
sockets and around the sutures lasted until the second postoperative day. Tenesmus was 
the chief complaint, along with mild nausea the first two postoperative days. Soft food 
was tolerated the second postoperative day, and she was discharged the evening of the 
third. Healing was uneventful. 

Case 2.—_The patient, a 17-year-old country girl referred to us for routine extractions, 
presented a history of abnormal menstrual bleeding, sometimes lasting ten days. She had 
experienced a dangerous bleeding phase following an extraction, and had occasional bleed- 
ing from the nose and gingiva while sitting in the classroom. The laboratory reports of 
the blood tests were within normal limits, but the protamine titration was positive. She 
was given toluidine blue, 100 mg. capsules three times daily for six days preparatory to 
extractions, Tenesmus and slight nausea were noted; otherwise, the case proved to be 


uneventful. 


Bickers* has reported recently marked hemostatic effects in six cases of 
puerperal hemorrhage, selected for treatment with toluidine blue because of 
elevated heparinoid substance. It should be stressed that toluidine blue does 
not alter coagulation time, platelet count, or capillary permeability in normal 
animals. It is effective only if the protamine titration is increased; only then 
is the coagulation hastened by its use. 


Conclusions 


1. Toluidine blue is not dangerous from a toxic angle. 
2. Orally administered, it has proved effective in treating certain patients 
with bleeding tendencies not determined by routine blood examination. 
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3. Success in the use of this drug in selected cases has been an indication 
that incidents of unusual bleeding phases following extraction or surgery often 
may be explained in terms of elevated heparinoid substance in the blood. 
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Periodontia 


FRENUM POSITION AND VESTIBULE DEPTH IN RELATION TO 
GINGIVAL HEALTH 


RosBert GoTTsEGEN, A.B., D.D.S., NEw York, N. Y. 


\IONG the numerous local environmental factors influencing gingival 
A health is the attachment position on the gingivae of the labial and buc- 
cal frenums. These frenums are folds of labial or buccal mucous membrane 
which usually attach at a distance of several millimeters from the gingival 
margin so that a zone of attached gingiva lies between the attachment and 
the margin. Frequently, however, they attach closer to the gingival margin 
than is normal, so that no such zone of attached gingiva exists in that location. 
Most often it is the attachment of the superior or inferior labial frenums close 
to the labial gingival margins of the maxillary or mandibular central incisors 
which is at fault. 

Anatomieally, these folds and frenums are simply two layers of epithelium 
enclosing a loose, vascular, connective tissue corium. There may or may not 
be musele fibers present. When present, these muscle fibers are small slips 
from the orbieularis oris, or from other muscles of facial expression intercus- 
sating with fibers of the orbicularis oris. They arise, in these instances, from 
the alveolar process of the bone, rather than from its body. Treatment of 
these malpositioned frenums and of these muscle attachments is similar, al- 
though there appears to be some difference in the mechanisms whereby they 
influence their associated gingival disease. 

The aberrantly positioned frenums, bards, or muscles may exert a dele- 
terious effect on the gingivae through one or a combination of several mech- 


anisms: 


Interference with tooth brushing by preventing the toothbrush from 
being placed at its proper level in the vestibule. Because of the distention of 
the lip by the bulk of the toothbrush, the frenum band is stretched and the 
bristles eannot be positioned apically enough to reach the cervical atea of the 
tooth. This holds true for both the Stillman and the Charters method of 
tooth brushing. As a result of the lack of adequate hygiene, there are constant 
food debris and sordes retention and caleulus formation in these areas, leading 


to chronie marginal gingivitis. 


From the School of Dental and Oral Surgery, Faculty of Medicine, Columbia University. 


Presented at the thirty-seventh annual meeting of the American Academy of Periodon- 
gy in Cleveland, Ohio, Sept. 26, 1953. 
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2. With retraction or stretching of the lip or cheek in function, there may 
be a pull transmitted through the frenum to the free gingival margin, tending 
to pull it away from the tooth surface. This may allow food particles to enter 
the gingival suleus or pocket and be retained there, thus adding to the in- 
flammatory involvement.’ 

3. An inflamed gingival margin having a frenum inserted into it, when 
treated by sealing and curettage, is prevented by the tensional pull of the 
frenum from shrinking to its full extent as it returns to health. 


Treatment 


The treatment of these malpositioned frenums and muscle attachments is 
surgical. There is no need to repeat the well-known techniques of frenotomy 
or frenectomy that have been so adequately described in the literature.” * 

In some eases, however, simple frenectomy will not be sufficient to com- 
pletely correct the local environmental situation. These are cases in which 
(1) the reflected folds of mucosa making up the frenum spread widely from 
its edge so that the mucobuceal fold on either side of the frenum approaches 
the gingival margin so closely that a very shallow vestibule is formed (Fig. 
2, b); (2) the frenum is double or triple, consisting of several small bands re- 
flected from a generally shallow vestibule; (3) the vestibule is so shallow that 
the lip or cheek, when retracted, is found to insert at the mucogingival line, 
leaving no zone of. alveolar mucosa between the attached gingiva and the 
mucobuceeal fold (Fig. 1, b); or (4) the offending attachment contains muscle. 

We are indebted to Goldman‘ for first pointing out the intimate relation- 
ship between variations in frenum attachment and closely associated gingival 
disease, and for first articulating a technique of surgically correcting these 
soft tissue discrepancies at the time of performing the gingival surgery.® I 
have also developed a technique which is a modification of the Kazanjian 
method of deepening the vestibule and increasing the ridge height in edentu- 
lous patients with inadequate alveolar ridges.® ’ This surgical procedure will 
be described as part of the case reports which follow. 


Case Reports 


Case 1.—L. C., a 26-year-old woman, presented in April, 1951, with recession of the 
gingival margins on the labial aspects of the lower right and left central incisors (Fig. 
1, 4). These teeth were in slight linguoversion and were extruded above the incisal level 
of the adjacent teeth. The gingival marginal level of al] the other teeth was normal. 
There was debris retention on these receded gingival margins and a resultant marginal 
inflammation. 

Immediately following prophylaxis, there was some reduction in inflammation, but 
debris and deposit would shortly reaccumulate and inflammation would recur. Retraction 
of the lower lip demonstrated that its mucosal lining inserted directly at the receded gin- 
gival margins through slight elevations or folds (Fig. 1, B). In effect, therefore, there 
was no vestibule in this location when the lip was extended. 

Preoperatively, a plastic stent was prepared as follows. Modeling compound was 
heated and, while plastic, was pushed against the labial surface of the teeth and gin- 
givae, from cuspid to cuspid, and forcibly overextended into the mucobuccal fold. This 
compound was then flasked, processed in clear acrylic, trimmed so that it was clear of the 
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Fig. 1.—Case 1. A, Before treatment, showing recession of labial gingiva of the lower 
right and left central incisors. Note inflammation of the marginal gingiva. 
™ B, With the lip retracted, the mucosa is seen to insert directly at the gingival margins. 
There is direct pull and no zone of attached gingiva below the gingival margins. 

_ C, At operation. A gingivoplasty has been performed, and a _ cuspid-to-cuspid incision 
made at the mucogingival line. The soft tissue attachments have then been freed from the 
periosteum, thus deepening the vestibule. 

D, The stent ligated in place with steel wire. Periodontal surgical pack under the 
stent. Note the overextension of the stent into the vestibule. 
E, One year postoperatively. The labial gingival margins of the lower right and left 
central incisors are now positioned more incisally than originally. Note the scar. 
F, One year and nine months postoperatively, lip retracted. There is no pull transmitted 
the gingivae, since the mucosal insertion is lower. A zone of attached gingiva is now 
present between the gingival margins and the mucosa. 
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Fig. 2.—Case 2. A, March 29, 1951, before treatment. An interproximal crater is seen 
between the lower central incisors. There is debris accumulation about the cervical areas of 
all the incisors. 


B, April 10, 1951, five days after routine subgingival scaling. Retraction of the lip pulls 
the labial remnant of the interproximal papilla between the central incisors which is sepa- 
rated from the lingual portion. These two remnants stand as isolated tabs of tissue, and 
between them is a deep interproximal crater. The arrows point to the separate labial and 
lingual portions of the interproximal papilla. 

, One week postoperatively. The stent still in place, showing the deliberate overexten- 
sion of the stent into the vestibule. 

D, May 2, 1951, one week after removal of the stent and pack. The lower anterior teeth 
have been ligated for temporary stabilization during healing. 

E, One year postoperatively. Lip retracted. Note that there is no longer an inter- 
proximal crater, and that the insertion of the frenum is several millimeters below the new 
interproximal papilla. 
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jusion, and polished, Holes were then drilled through the acrylic to correspond with 
These holes are for the ligature wire which will be passed 


interproximal spaces. 
A small amount of plastic was removed from the inside 


rough and around the teeth. 
the stent to provide space for the surgical pack. 


Operation.—Under local infiltration anesthesia, a gingivoplasty was performed on 
labial surface of the lower central incisors and the interproximal papillae were re- 
ped. An incision was then made at the mucogingival line from cuspid to cuspid, the 
de being inserted at right angles to the labial plate and making contact with bone. 
iscle fibers and connective tissue were then freed from the periosteum inferiorly, thus 
‘pening the vestibule (Fig. 1, C). After hemostasis was effected, periodontal surgical 
k was placed over the operated area and the overextended stent was ligated in place 
h .010 stainless steel ligature wire (Fig. 1, D). 
After five days the stent was removed, the operated area irrigated, a fresh dressing 
plied, and the stent replaced. This was allowed to remain for another week. Upon the 
emoval of the stent, the patient was instructed in home care, including gentle tooth 
ushing, and told to gently massage a bland salve, such as petroleum jelly, into the labial 
vestibule several times a day. Since the occlusal relationships of the incisor teeth had not 
been attended to earlier in the treatment program, they were corrected at this time. 

One year later the patient appeared for a follow-up inspection which revealed that 
the formerly receded labial gingival margins of the centra] incisors were now at a more 
normal height (Fig. 1, Z). Retraction of the lip showed that there was no pull transmitted 
directly to the free gingival margins, and that there was now a broader zone of attached 
gingiva than originally. A slight scar marked the site of the incision (Fig. 1, F). The 
gingival contour was good; there was no inflammation and no debris retention. Proper 
tooth brushing was possible. 

This patient was examined again nine months later and the gingivae again were 
found to be in excellent condition, The scar had softened and resolved considerably under 
the influence of gentle finger massage and now was barely visible. 


Case 2.—W. H., a 52-year-old man, presented with a papillary and marginal gingivitis 
in the mandibular anterior area (Fig. 2, 4). Between the central incisors was a deep inter- 
proximal erater. The labial portion of the interproximal papilla was divided from the 
lingual portion and each stood as a loose, unconnected tab of tissue. When the lower lip 
was retracted, the labial frenum was seen to insert onto the labial aspect of the inter- 
dental papilla and to pull this unsupported tab of tissue labially. 

Five days after routine subgingival scaling, the gingivae were apparently free of 
inflammation. The architectural defect between the central incisors was still present and 
there was debris retention in the crater (Fig. 2, B). 

An acrylic stent was prepared preoperatively, as in Case 1. Gingivoplasty and deep- 
ening of the mucobuccal fold were carried out and the stent was ligated in place. Fig. 
2, C shows the area one week postoperatively, with the stent in position. After two weeks, 
the stent and pack were removed and the teeth ligated with .010 stainless steel wire for 
temporary stabilization (Fig. 2, D). This ligature was allowed to remain for one month 
while complete healing took place and the mobility of the central incisors decreased. It 
was then removed. 

One year after operation (Fig. 2, Z) the gingival tissue was healthy and well formed. 
There was no longer any frenum pull on the papilla. The tip of the interproximal tissue 
between the central incisors was the base of the crater preoperatively. 


Case 3.—G. G., a 23-year-old woman, presented in 1949 with recession and inflamma- 
tion of the labial gingival margin of the lower left central incisor (Fig. 3, 4). Below the 
receded gingival margin was a periodontal pocket measuring approximately 3 mm. A 
double band of reflected mucosa was found to insert directly into this gingival margin. 
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The operative procedure described previously was performed and a stent wired in place 
(Fig. 3, B). The dressing was changed after one week and both pack and stent were removed 
after two weeks. The patient was instructed in home care and discharged. Three years later 
(1952), examination revealed a broader zone of attached gingiva, good gingival tone and 
contour, and a harmonious relationship between the levels of the gingival margins of the in- 
cisor teeth (Fig. 3, C). A scar was still slightly noticeable. Retraction of the lip (Fig. 3, D) 
showed there to be no frenum attachment close to the gingival margin. 


c 


Fig. 3.—Case 3. A, November, 1949. Recession of the labial gingival margin of the left 
central incisor with debris retention and chronic marginal inflammation. 

B, One week postoperatively, showing stent in position. 

C and D, October, 1953, three and one-half years postoperatively. The levels of the 
gingival margins of the lower anterior teeth are now equal. There is no frenum pull trans- 
mitted to the attached gingiva. The dark line running diagonally below the lower right 
central incisor is a small superficial: blood vessel. The scar from the operation incision can 
be seen. 


Discussion 


It is not the purpose of this article to attempt to prove an etiological rela- 
tionship between the frenum (or muscle) attaching close to the gingival mar- 
gin and any gingival disease that may be present. Rather, attention is di- 
rected to the treatment of the condition. 

In eases of recession, as in Cases 1 and 3, the question of whether the 
gingival margin receded to the frenum or whether the frenum caused the re- 
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n is academic, for, whatever the cause-effect relationship, the fact that 

val disease is present and a frenum inserts at, or close to, that point 

s that the frenum problem must be dealt with in order to completely 

the gingivae. 

interestingly, following the gingivoplasty and frenum surgery in these two 

_there was a reduction in the amount of recession. This is a real change 

not merely an optical illusion caused by levelling of gingival margins. 

observation is demonstrated more conclusively in the case shown in Fig. 
_ Here, Fig. 4, A and the upper model in Fig. 4, C show the case before treat- 
ment. From the incisal edge of the lower right central incisor to the receded 
labial gingival margin measures 12.5 mm. Seven months after the surgical 
procedure deseribed previously, there is a more incisal positioning of the gin- 
gival margin. The distance from the incisal edge to the gingival margin now 
measures slightly over 11 mm. (Fig. 4, B and the lower model in 4, C). The in- 
cisal edge has not been ground. Since a probe could not be introduced be- 
tween the new gingival margins and the root in these locations, there is either 
very tight adaptation or attachment. No opinion can be expressed on this 
latter possibility without further investigation. Nor is there enough evidence 
at present to explain why the deepening of the vestibule should result in this 
incisal migration of the receded gingival margin. 

The use of the overextended acrylic stent is an innovation which has 
proved valuable in many eases. However,-it obviously is not necessary in all 
eases of frenectomy. Others, such as Goldman,* * Fox,® ‘and Schluger,® who 
have recognized the role of the frenum in gingival disease and who have been 
doing surgical correction, have reported success with the periodontal surgical 
dressing alone (as have I, in a large number of eases). If the frenum is a slim 
fold of tissue which does not spread widely toward its base, and if the muco- 
buccal reflection is at an adequate distance from the gingival margin, a simple 
freneetomy will be all that is required. If, on the other hand, the frenum 
spreads broadly toward its base and blends with a mucobuceal fold which is 
shallow, the procedure becomes more than a frenectomy; it becomes a vestibule 
deepening. In such eases, if the lip is heavily muscled and active, the stent 
will be more reliable than the surgical dressing alone in preserving the depth 
of the ineision during healing. The periodontal pack is plastic during its 
setting period and friable once it is set, so that lip movement may mold it 
while setting or crumble it later, thus eliminating the desirable and necessary 
mechanical interference between the raw edges of the surgically deepened 
vestibule and permitting it to heal shallower than desired. The stent, being 
rigid and firmly held in place by the steel ligature wires, remains as a barrier 
to adhesion between the lip portion and the gingival portion of the wound. 
ep Fo takes place under the stent, lining the wound surface facing 
it, so that when the stent is removed adhesion and union will no longer occur, 
as two epithelialized surfaces, rather than two connective tissue surfaces, now 
face each other. 
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Fig. 4.—A, Before treatment. Note gingival recession, lower right central incisor, and 
relationship of labial frenum. 

B, Seven months postoperatively. Note greater distance between frenum and gingival 
margin, and more harmonious level of all gingival margins. 

Cc, Upper cast, preoperative, 12.5 mm. from incisal edge to gingival margin. Lower cast, 
seven months postoperative, slightly over 11 mm. from incisal edge to gingival margin. No 
selective grinding has been performed. 
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Oceasionally, it is deemed advisable to remove the stent, even though com- 
epithelialization has not taken place. Factors of patient comfort, fune- 
or cosmetics may influence the operator’s decision in this direction. In 

e eases, the gentle finger massage of a bland salve on the operated site is 

mmended. It is felt that such a regimen will further prevent fibrous ad- 

mn of two nonepithelialized connective tissue surfaces and also tend te 

n and stretch the developing sear. Finger massage of the scar is also ad- 

| after complete healing has taken place in order to encourage its soften- 

ind disappearance, 

A corollary problem to that of the frenums is that of the type of tissue 

hich the gingival margin is located. When, in gingival disease, recession 

socket formation advances beyond the level of the attached gingivae into 

soft, freely movable alveolar mucosa,’® special problems of treatment are 
‘aised. These problems center about the final location of the involved gin- 
gival margin. Normally in health, and ideally following therapy, the gingival 
margins should be substantially crownward to the mucogingival line so that 
a relatively broad zone of stippled, well-keratinized, attached gingiva lies 
below the margin. This tissue is so constructed that it can withstand the 
trauma of food impinging on it and passing over it in mastication and can 
respond favorably to this form of stimulation. The alveolar mucosa, on the 
other hand, is softer, unattached, is covered by an epithelium which is thinner, 
unkeratinized, and has a corium composed of looser, more vascular, connective 
tissue. It is more delicate and not adapted to receiving the direct impact of 
food. A gingival margin of this mucosal tissue will never be a healthy one. 

This condition is encountered most frequently on the buccal surfaces of 

upper and lower seeond and third molars, less 'so on the buccal surfaces of 
upper and lower first molars, and least so on the other teeth; in other words, 
wherever the zone of attached gingival is normally narrow. A 7 mm. pocket on 
the bueeal surface of a lower second premolar, where the mucogingival line 
is only 3 mm. from the gingival margin, obviously has its base in the zone of 
the alveolar mucosa. Simple resection of. the gingiva to the depth of the 
pocket would place the new gingival margin in the soft, unattached, mucosal 
tissue (where the base of the pocket is located) and this result, therefore, 
would not be a favorable one. Successful treatment of a pocket such as this 
requires an attempt to lower the mucogingival line apical to the pocket base, 
increasing the width of the attached gingival zone, so that the base of the 
pocket is in the new attached gingiva. Preliminary evidence with the pro- 
cedure deseribed herein suggests that this can be accomplished occasionally. 


Summary 
The effect of the location of the labial-and buceal frenums on gingival 
disease has been discussed, particularly in relation to recession and chronic 
inflammation. A fairly common finding is a frenum attaching close to, or at, 
a receded labial gingival margin of an anterior tooth. The mechanisms by 
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which this may prevent a return to gingival health are listed. A method of 
surgically correcting these interfering frenums and shallow vestibules is (e- 
seribed and several case reports are cited. 
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Oral Medicine 


HERPES SIMPLEX FOLLOWING ORAL SURGERY 


Marvin E. Pizer, D.D.S., M.S., ALEXANDRIA, VA. 
b 


WHITE woman, aged 40 years, well developed and well nourished, was 
A admitted to the Alexandria Hospital for surgical excision of a dentigerous 
eyst in the right maxilla. 

The patient’s medical history was essentially negative. Physical examina- 
tion revealed blood pressure, 140/100; pulse, 80; heart and lungs, normal. Com- 
plete blood count and differential, urinalysis, and bleeding and coagulation 
time were all within normal limits. A serology test was negative. 

On the day following admission, under endotracheal and intravenous 
anesthesia, using Pentothal, nitrous oxide, and oxygen, the surgical excision of 
the dentigerous cyst and the extraction of a premolar in the right maxilla was 
performed. The immediate postoperative condition was very satisfactory. 
There was moderate facial edema; no bleeding from the wound; and the tem- 
perature was normal on the operative day. 

On the first postoperative day there was a gradual increase in fever, 
which went to 103° F. Early in the morning of this same day a lesion was 
noticed on the posterior and cervical region of the neck, as well as the base of 
the skull. The patient complained of burning, and a sensation of someone 
pulling her hair. 

The site of the operation was healing well and the drain, which was in- 
serted during the operation, was partially removed. 

The lesion on the back of the neck was slightly edematous with an 
erythematous base. There was ulceration of the buccal mucosa opposite the 
mandibular left first molar which appeared as a yellowish white ulcer with 
an erythematous border. This lesion was extremely painful and interfered 
with mastication. Another lesion, somewhat raised and slightly darker than 
the surrounding area, was noticed on the left ear. 

Since the patient appeared dehydrated, an intravenous infusion of 5 per 
cent dextrose in 500 ¢.c. distilled water was administered. Pyribenzamine, 50 
mg. tablets, was prescribed every four hours, since these lesions could be due 
to penicillin sensitivity. Penicillin was discontinued and Terramycin, 250 mg. 
per capsule, was instituted. This treatment caused a rapid fall in the fever 


to 100° F, 
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On the second postoperative day, about 8 a.m., the fever began to rise 
again. The lesions on the back of the neck, ear, and buccal mucosa beeame more 
extensive and more painful. The lesion on the back of the neck also became more 
vesicular in appearance and was surrounded by areas of erythema. The lesion 
of the left ear and buccal mucosa became more pronounced. Dermatologic con- 
sultation revealed herpes simplex of a widespread and severe nature. 

Cleansing washes for the oral cavity and coating with castor oil in flexible 
collodion for the skin lesions were prescribed. The fever spiked again and the 
patient was given another infusion of 5 per cent dextrose in 500 ¢.c. distilled 
water. Another urinalysis, this time a catheterized specimen, was essentially 
normal. Complete blood and differential counts were also within normal liinits. 

On the third postoperative day the fever declined to between 99° F. and 
100.4° I’. throughout the twenty-four-hour period. The bullous lesion in the 
posterior neck became larger and more widespread, but the patient was much 
more comfortable due to the protective dressings applied over it. 

On the fourth day the patient was somewhat improved, both objectively 
and subjectively, with no increase in size of the lesions. The bullae and vesicles 
were incised. They were filled with a clear, watery fluid, a large amount of 
which was expressed. 

On the fifth day the temperature was normal, the lesions in the mouth, 
ear, and neck were smaller, and a crustlike layer was beginning to form. The 
patient was out of bed on the sixth day and anxious to go home. Systemic 
medication was discontinued and the patient was discharged on the seventh day. 
There was excellent healing of the operative wound so that the intraoral drain 
could be completely removed. The herpetic lesions began to assume a more 
erustlike appearance. 

Ten days postoperatively the patient was seen in the office, when evidence of 
the crustlike lesions of the neck and ear was beginning to disappear. The intra- 
oral lesion on the buccal mucosa appeared to be granulating over and was not 
tender to palpation. 

Eight weeks postoperatively there was no evidence of skin or mucous mem- 
brane defect. The patient was essentially asymptomatic. 


Summary 


This case is reported in order to reveal the severity that herpes simplex may 
assume. Herpes simplex occasionally occurs after surgery of the head and 
neck. 

This lesion often develops without any apparent cause. It may occur 
during the course of such infectious diseases as malaria, diphtheria, and 
pneumonia. It even may be associated at times with menstruation. 

The most common sites are the lips, face, mouth, genitals, cornea, and 
conjunctiva, but it may occur anywhere else in the skin or mucous mem- 
branes.* 





HERPES SIMPLEX FOLLOWING ORAL SURGERY 


Conclusion 


Iferpes simplex is an acute infectious disease which may be encountered 


itients who have undergone oral surgery. High fever, headaches, chills, 


Lise, and anorexia may result' and may last for an approximate period of 
week. No specific treatment is available, with exceptions of local applica- 
; to relieve pain and swelling, and antibiotic therapy to prevent secondary 


‘I ion. 
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Anesthesiology 


UNACAINE ALLERGY 
A Case Report 
S. I. KaumMan, D.M.D., Lynn, Mass. 


LLERGY to local anesthetics has always been of concern to the dental 
profession. Whenever new anesthetics are used, we find a certain few 
patients who are allergic to them. MacDonald,' using intradermal wheal 
tests, found that individuals sensitive to procaine were not sensitive to Una- 
caine. Nevin, Epstein, and Nevin? found some evidence that Unacaine is 
less likely to cause allergic reactions than procaine. The authors feel that 
this is due to the meta position of the amino group on the benzine ring. 
Patients who are sensitive to procaine may not be sensitive to Unacaine." ” 
The converse is also true, as the following case report will show. 


Case Report 


A 16-year-old white, well-developed girl, in no acute distress, was referred to this 
office on May 16, 1953, for treatment of an alveolar abscess. 

She stated that three days previously she went to her dentist and had the maxillary 
left second molar tooth filled, under local anesthesia. The following day her left face 
swelled up, and her tooth ached; so she returned to her dentist. He removed the permanent 
filling and placed a temporary one. This relieved the pain, but the swelling persisted, 
although it was reduced in size. 

On examination, I found a slightly edematous extraoral swelling of the entire left 
face. The patient had no temperature and no palpable lymph nodes. Intraoral] examination 
revealed a carious maxillary left second molar and mandibular right second molar; both 
teeth had pulp exposures. There was no intraoral swelling. X-ray examination showed a 
carious maxillary left second molar and mandibular right second molar. 

Under local anesthesia (Novocain-Pontocaine-Cobefrin), I extracted both teeth. Her 
recovery was uneventful. One week later, however, she presented an angio-neurotic edema 
of the left face extending from the tragus of the ear to the inferior border of the 
mandible to the left infraorbital ridge (Fig. 1). Intraoral examination showed that both 
postextraction sockets were healing very well. I noticed that she had a new amalgam 
restoration in the mandibular left second premolar. She said that she had this tooth 
tooth filled under local anesthesia the day before. It was obvious at this time that her 
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Fig. 1.—Angioedema of the left face due to Unacaine allergy. 


Result of intradermal wheal test twenty-four hours later. Note small wheal and 
excoriations on the right forearm. 
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swelling was an allergic reaction. I placed her on antihistamine therapy, and by the next 
day most of the edema had disappeared. Her dentist said that he used Unacaine hydro- 
chloride as a local anesthetic, and sent me a sample with a different lot number. 

The next day, I performed a skin test using Unacaine, 3M intradermally, in the 
right forearm, and Novocain-Pontocaine-Cobefrin, 3M in the left. The following day she 
had a positive test. Her right forearm showed a small wheal, moderate amount of eda, 
and multiple excoriations (self-inflicted). The left forearm appeared to be normal. The 
patient stated, “My right forearm had swelled up from the wrist to the elbow, and was 
extremely ‘itchy’; so I kept scratching it.” (Fig. 2.) 


Summary and Conclusions 


1. A case of Unacaine allergy has been presented. 

2. Patients can be sensitive to Unacaine hydrochloride as well as exhibit- 
ing sensitivity to other local anesthetics. 

3. Novoeain-Pontocaine-Cobefrin can be used for people who are allergic 
to Unacaine. 
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Oral Pathology 


PHYSIOLOGY OF KERATINIZATION 


STEPHEN RotrHMAN, M.D., Cuicaaco, ILL. 


(HIS brief presentation I would like to deal with three facets of the highly 
mplex problem of keratinization. I will discuss (1) the conversion of 
ilar proteins into keratins; (2) the disintegration of the keratinizing cell; 
a 3) the desquamation of the epithelial horny layers. At present, only 
nowledge in the field of the third facet, desquamation and its anomalies, can 
applied directly to problems of oral pathology, but anomalies of desquama- 

. are better understood if first the broader aspects are outlined. 


Conversion of Cellular Proteins Into Keratin Fibers 


Polypeptide chains of most cellular proteins are tightly coiled like a ball 
of yarn. There is x-ray spectrographie evidence that many protein molecules 
have a spherical or ovoid shape. In contrast to these globular proteins, the 
fibrous proteins, to which keratins belong, consist of more or less straightened 
polypeptide chains. Hair keratins, for instance,'consist of elongated mole- 
cules, about 100 times larger in length than in width. The long axis of 
the polypeptide chains has the same direction as has the macroscopic fiber, that 
is, the hair. In nails, the long axes of the polypeptide chains are transversal. 
In the horny layer of the epidermis, the main direction of the long chains is 
rather irregular. 

In their natural state, the keratin fibers are not maximally stretched. 
They have so-called alpha folds in regular intervals. Therefore, keratin fibers 
can be stretched into the so-called beta form, a potentiality which is exploited 
in the procedures for permanent waving of hair. 

Most cellular proteins being tightly coiled, one might assume that when 
cellular proteins transform into keratins this process is connected with a 
Straightening of the polypeptide chains into parallel elongated molecules. 
But, as far as the epidermis is concerned, we are by no means sure that this 
is the ease, beeause the living epidermal cells do contain fibrous proteins to 
Start with, the so-called tonofibrils, which have the same alpha-keratin spectro- 
gram as have the keratin fibers of the horny layer. Heringa took the extreme 

From the Section of Dermatology, School of Medicine, University of Chicago. 


, Presented before the Eighth Annual Meeting of The American Academy of Oral 
Pathology, Chicago, IWinois, Feb. 7, 1951. 
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point of view that in the keratinization process there is no need to assume 
transformation of cellular proteins into keratins. Keratinization, he said, con- 
sists of nothing else but disintegration of the nonfibrous parts of the cell ; the 
remaining fibrous parts (tonofibrils) conglomerate and form the horny filers, 
In this extreme form, the view of Heringa probably cannot be accepted be- 
eause horny fibers are considerably more resistant to peptic and tryptic 
digestion than are tonofibrils. Thus, some chemical change must occur when 
tonofibrils transform into keratin. Recently, Rudall succeeded in separating 
the fibrous elements of living epithelial cells (the so-called ‘‘epidermin’’) and 
showed that this material behaves differently from horny fibers. However, 
Heringa possibly is correct in assuming that keratin fibers are formed from 
tonofibrils. More than fifty years ago Unna assumed, on basis of histologic 
observations, that the tonofibrils are the ‘‘crystallization points’’ of keratiniza- 
tion. 

In any case, some chemical or physicochemical changes must take place 
when keratins are being produced because of the great resistance of keratins 
to proteolysis by enzymes and by acids. 


OHEZ oO 8 


\—N—C—C—N— 
| Il | ie 
HHO 8 o HEA oO 
Fig. 1.—Formation of disulfide bond. 


One of the most important changes, at least in the production of hair, is 
the formation of disulfide bridges connecting neighboring polypeptide chains 
(Fig. 1). When folded chains unfold it happens that the sulfhydryl (-SH) 
groups of built-in cysteine radicals on neighboring chains get sufficiently close 
to each other to react and undergo a so-called ‘‘oxidative closure.’’ The great 
resistance of keratins to proteolytic agents is primarily due to these —S-S- 
cross bridges. Formation of these bridges is the reason that fully keratinized 
structures, such as the cortex and cuticle of hair and nail plate, contain only 
traces of sulfhydryl groups. Most of them have undergone oxidative closure. 
Interestingly, just before keratinization sets in, in the so-called keratogenous 
zone, which is the region of the granular layer and layers above it, there is a 
sudden increase in sulfhydryl content. Possibly, hitherto hidden sulfhydryl 
groups come to the surface because of unfolding of chains, but, with keratin- 
ization setting in, the strong sulfhydryl reactions of the keratogenous zone 
disappear rather suddenly, completely or almost completely. If the keratin- 
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in is pathologically incomplete, as is the case in lesions of psoriasis, con- 
able amounts of sulfhydryl groups are left in the parakeratotie horny 


The occurrence of disulfide cross-linking has been proved in many ways 
e formation of hair. Recent work of Rudall, and of Flesch and Van 

makes it doubtful whether the same process occurs also to any ap- 
iable degree in epidermal keratinization. 


| 
HN 
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Fig. 2.—Salt linkage. 


A second chemical change during keratinization is the formation of salt 
bridges between a dicarboxylic and a diamino acid on two neighboring chains. 
Usually the free carboxylic groups of a glutamic acid residue and the free 
amino groups of a lysine residue become attracted to each other by electro- 
static forees (Fig. 2). Weak alkalies or acids break these salt linkages. If 
they are broken, water may penetrate in between the crystallites and the fibers 
swell. 
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Fig. 3.—Hydrogen bonds within the polypeptide chain. 


A third chemical linkage contributing to the solidity of keratin molecules 
is the hydrogen bond. These bonds represent attractions between a hydrogen 
atom and an electronegative atom, usually oxygen. There is strong hydrogen 
bonding in keratins, both in the main chains with their alpha folds (Fig. 3) 
and in between the chains. The knowledge that hydrogen bonds contribute 
to the solidity of keratins has led to some practical application. Alexander 
demonstrated that when hair is treated with concentrated lithium bromide 
solutions there is a reversible break of hydrogen bonds and the molecular 
structure of the hair keratins is loosened. Experiments in my laboratory re- 
vealed that by lithium bromide treatment hair can be made so permeable that 
ringworm fungi inside the hair can be killed easily after such treatment. We 
also obtained some encouraging results in treatment of fungus infections of 
the nails by using strong lithium bromide solutions. 
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Disulfide bridging is catalyzed by copper. If sheep are fed a copper. 
deficient diet the wool is of poor quality. Marston showed that in such wool 
the keratogenous zone is ten times longer than normal, and the disulfide closure 
is delayed by several days. This effect of copper is specific. It cannot be 
substituted by cobalt, by other heavy metals, or by oxidative enzymes. Copper 
is the only agent we know of to directly influence the process of keratinization. 
All other biologie agents which modify keratinization, such as vitamin A or 
estrogenic hormone, modify the potentialities of germinative epithelial ells 
by metaplasia and thereby influence the production of keratin indirectly, but 
copper acts most directly on the cornifying cell at the moment of cornification. 

In their over-all chemical composition, keratins differ from other proteins 
by their high sulfur content. Of course, the high sulfur content cannot be 
explained by the disulfide closure, because this closure does not change the 
absolute or relative amount of sulfur. The only possible explanation I can see 
is that amino acids which do not contain sulfur are split off from the keratin- 
izing protein. This assumption is supported by findings that keratinized strue- 
tures do contain a great number and large amounts of free amino acids but 
none of the sulfur-containing amino acids, methionine, cysteine, and cystine. 
Of course, if only amino acids which do not contain sulfur are split off, the 
percentage content of sulfur will increase. 

There is accumulation of glycogen in the keratogenous zone. This 
glycogen disappears with the onset of keratinization. The energy liberated 
by the glycogenolysis is thought to be utilized for the disulfide closure. 


Disintegration of the Keratinizing Cell 


Keratinizing cells lose considerable amounts of water. While the living 
cells which are going to keratinize contain an average of 70 per cent water, 
keratinized structures contain only about 10 per cent water. In 1929 I pointed 
out that probably this water is lost to the outside. In other words, one part 
of the insensible water loss from the skin surface may originate from the 
keratinization process. Experiments in my laboratory have supported this 
view. While in acute inflammatory processes the insensible water loss is only 
slightly increased, if at all, it is augmented two to three times the normal 
values during the postinflammatory desquamation because the keratin produe- 
tion is now accelerated. Whenever a pathologic process causes accelerated 
keratinization, as is the case in psoriasis and exfoliative dermatitis, the in- 
sensible water loss is markedly increased. In exfoliative dermatitis we found 
tenfold increased values of water loss. This is the reason that patients suffer- 
ing from exfoliative dermatitis have continuous chills and drink excessive 
amounts of water without increasing their urinary volume. 

Cytoplasmic components are split and decomposed during keratinization. 
Lipids are liberated from lipoproteins and appear on the surface. There is 
evidence that the cholesterol of the skin surface film stems mainly from 
keratinizing cells and not from the sebaceous glands. We were able to follow 
the decomposition of phospholipids during the keratinization process and 
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that after choline has been split off from the phospholipid molecule, 
ie itself is also decomposed. However, if keratinization is incomplete, 
the ease in parakeratotic processes, relatively little choline is decom- 
The breakdown of the cell nucleus brings about liberation of pentoses 
urines which ean be recovered from hair extracts and from the skin sur- 


Desquamation and Its Anomalies 


Vhat has been said so far about keratinization indicates that this is not 
ntitatively uniform process, but differs in degree according to the nature 
‘ germinative epithelium. If one takes the disulfide closure as a measure 
e completeness of keratinization, one can say that in the development of 

» cortex and euticle the keratinization is relatively most complete with hard 
in struetures resulting. The keratinization of the epidermis is relatively 
uplete and the resulting keratin is soft. In contrast to hard keratin 

ictures which may grow indefinitely, soft keratins steadily desquamate 
visible small particles. 

ormation of visible scales on the skin surface is always pathologic. It 
is based on two different pathomechanisms. In one case scaling is present 
because there is inereased cellular proliferation and this leads to acceleration 
and inerease of horn production, as is the case in psoriasis and exfoliative 
dermatitis. The keratinization is pathologically incomplete; nuclear frag- 
ments are retained, sulfhydryl content, choline content, ete. of the scales is 
high, and the lamellae are not broken down to invisible particles. In the 
second ease, for example, in ichthyosis, there is a thickening of the compact 
horny layer because the desquamation is retarded. There is an anomaly of 
separation. On the surface the layer breaks or tears so that lamellae form. 
In this second form of faulty desquamation there is no acceleration of epithelial 
cell proliferation or of keratin formation, no increase in loss of water vapor, 
and there are no signs of incomplete keratinization such as parakeratosis. 

Probably the most clinically significant anomaly of desquamation is the 
inhibition of the physiologic peeling. Under the influence of a great variety 
of stimuli it may happen that the epidermis, instead of forming a soft 
desquamating keratin, produces a harder variety which does not desquamate. 
This harder epidermal keratin represents the product of a more complete 
keratinization process reminiscent of that of hair. 

The most characteristic examples of this anomaly are corns and calluses, 
in which an extremely thick and hard horny layer piles up under the influence 
of pressure. To a finer degree, the same anomaly can be observed in response 
to practically all mild, banal, external physical and chemical injuries. Miescher 
was the first to observe and to measure this reaction. He showed that in 
response to ultraviolet irradiation the horny layer thickens and that this 
thickening contributes to the protection against the damaging effect of further 
irradiation. It was found in our laboratory that mild rubbing has the same 
effect. In our experiments, massage of the same skin area for ten minutes 
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daily over a period of thirty days caused an average thickening of the horny 
layer by 38 per cent without any change in thickness of the Malpighian layer, 
The same reaction in response to chemical injuries has not yet been studied, 
but it is probable that the phenomenon of ‘‘hardening’’ of the skin as « ‘ten 
observed in industries, a gradually increasing resistance of the skin to the 
chemical injury on repeated contact, is based on a similar mechanism. 

While in the examples just listed the phenomenon of ‘‘superkeratiuiza- 
tion’’ seems to serve the useful purpose of increased protection against injuries 
of external origin, the very same reaction also may indicate the earliest phases 
of malignant degeneration. When, under the influence of chronic mechanical, 
actinic, or chemical stimulation, the epithelial cells undergo a ‘‘mutation”’ 
which in the end will lead to development of cancers, the first manifestation of 
such mutation can be a thickening of the horny layer long before there are 
any signs of cellular anaplasia or irregular proliferation. The first sign that 
the biologic potentialities of the epithelial cells have been modified is that they 
form a harder, less desquamating, more completely keratinized horny layer. 
This is the case in quiescent keratoses of the skin surface and in quiescent 
leukoplakias of mucous membranes. Practically, it is of immense significance 
that in this phase of premalignant changes elimination of the chronic irritant 
may lead to complete reversal and to the physiologic state with clearing of the 
lesion. This is true in cases of leukoplakias of the mouth cavity, which were 
elicited by sharp edges of broken teeth, by rubbing of ill-fitting dentures, or 
by tobacco smoking, and in which the eliciting factors were eliminated. 


Finally, I would like to point out that the hyperkeratinization reaction 
to chronic irritation of the skin is, in most eases, accompanied by a second 
common reaction, namely, hyperpigmentation. Interestingly, these two re- 
actions have several common features: both are connected with disappearance 
of sulfhydryl groups, both are catalyzed by copper, and both can be regarded 
as defense reactions. 


For references see Chapter 15, ‘‘ Epidermal Proteins,’’ and Chapter 16, ‘‘The Kera- 
tinization Process,’’ in Rothman, 8.: Physiology and Biochemistry of the Skin, Chicago, 


1954, University of Chicago Press. 





JMORS OF THE CONDYLE AND TEMPOROMANDIBULAR JOINT 


-t H. Tooma, D.M.D., F.D.S.R.C.S. (Ena.), Hon. F.D.S.R.C.S. (Epr.),* 
BROOKLINE (Boston), Mass. 


rUMORS of the condyle and temporomandibular joint are believed to be 

juite rare. Sinee I have encountered several cases in recent years, I 

der whether the searcity of case reports in the literature is not due to the 

culty in diagnosis which existed before the methods of roentgen examina- 
n of this region were improved, or whether the difficulty of surgical removal 
lesions of the condyle has limited the interest in these cases. 

In order to understand diseases affecting the condyle, its embryonic 
velopment should be kept in mind. The condyle first appears as a.mass of 
rtilage. This can be seen, according to Faweett (1924), at the 50 mm. 

tage of the embryo. This cartilage, which is of the accessory kind, assumes 
a carrot-like form and begins to ossify almost as soon as it is formed, by a 
process of invasion from the mandibular bone which surrounds it. Charles 
1925), who dealt in detail with the fetal condyle, stated that the bone of the 
condyle forms through an intermediate chondroblastic stage in contradistine- 
tion to the mandible, which develops as simple fibroblastic bone. He described 
the condition at birth and in an 8-week-old infant. At the latter age the 
condylar component of the mandible shows the formation of laminated bone 
which is deposited on a longitudinal axis enclosing cartilage matrix which can 
he recognized as far as the mandibular foramen. It forms a distinct division 
between the endochondral bone and the other bone of the ramus. 

Postnatal development was deseribed by Rushton (1944), who examined 
an age series of condyles provided by Dr. Keith Simpson. He found the 
cartilage cells at 8 years of age were less numerous, the cartilage layer thinner, 
and without vaseular canals. The marrow bays have become wider, and 
laminated bone is laid down on their sides. Cartilage matrix can be detected 
only in the trabeculae for about 5 mm. from the articular surface. The 
cartilage layer shows a fibrillar character and is about 0.4 mm. thick. 

At 16% years of age the changes seen at 8 years have progressed. The 
cartilage ean be detected only in the trabeculae for about 2 mm. from the 
articular surface, and the cartilage layer is now about 0.3 mm. thick. 

The absence or destruction of this cartilaginous center at an early age 
results in underdevelopment of the mandible. A case of agenesis of both 
condyles with underdevelopment of the mandible has been reported by Thoma 

Read before the American Academy of Oral Pathology, Feb. 7, 1954. 
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(1949). Cases of birth trauma from forceps delivery or disturbances due to in- 
fection of the joint are not uncommon. Several have been described by Thoma 
(1946). The deformity is not prevented if a condylectomy is performed dur- 
ing the developmental age. A typical case has been reported in my Oral 
Surgery (p. 1536). The patient referred to had contracted a mandibular «nky- 
losis following a mastoid infection when 3 years old. He was operated on when 
‘11 years of age and presented marked unilateral underdevelopment of his jaw 
when seen twenty-two years later. 





B. 


Fig. 1.—A, Osteomyelitis of condyle at age of 11 years. B, Hypertrophy of condyle 
causing ankylosis eight years later. (From Thoma: Oral Pathology, The C. V. Mosby Com- 
pany, publisher.) 


At 21 years of age a considerable alteration is seen which will be main- 
tained throughout life. The surface of the condyle is made up of a fibrous 
layer, beneath which is a precartilaginous layer of connective tissue. The 
cartilage layer has much diminished and contains only a few inactive small 
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cells in a ealeified matrix. Growth appears to have ceased. All the marrow 
havs have beeome lined with laminated bone so that a complete closing plate 
one now shuts off the marrow cavity. This osseous closing plate may pro- 
: the artieular part of the mandible and the mandibular joint in the adult 
disease extending from the ramus, while in children, as is well known, 
ction of the ramus may spread to the joint. Osteomyelitis of the condyle, 
efore, often causes ankylosis in addition to distortion of growth. A case 
of this type was reported by me (1945), and is illustrated in Fig. 1, A and B. 
In a person 34 and 56 years of age a small amount of cartilage persists in 
the condyle, according to Rushton. It is found beneath the hyalinized fibrous 
laver. This is important, since it explains why, through certain influences to be 
described, econdylar activity may become activated. 
The effect of endocrinopathies and vitamin deficiencies on condylar growth 
has been deseribed by various research workers. Weinmann and Schour (1946) 
described thickening of the condylar neck and increase in width of the condylar 
cartilage in rachitie rats. Piram, Bly, and Sutherland (1950) showed arthrop- 
athies oeeurring in ascorbie acid deficiency. Becks and his co-workers de- 
scribed vitamin B and pantothenic acid deficiency, as did Levy (1949), who 
also showed that riboflavin deficiency causes markedly narrower condyles than 
normal. Estrogen, with its depressing effects on epiphyseal cartilages through 
acceleration of maturation, causes similar effects on the apposition of cartilage 
by the covering fibrous tissue, according to Weinmann and Sicher (1951). 


Hyperpituitarism, as seen in acromegaly, produces stimulation of the 
articular cartilages and so effects in the persistent condylar cartilage a develop- 
ment which results in elongation of the jaw. This was demonstrated experi- 
mentally by Collins and his co-workers (1946) in the rat, and is commonly seen 
in patients affected by the disease. Rushton (1944) cites two cases of Paget’s 
disease in which excessive condylar growth occurred. 

This diseussion has been introduced in order to show that various processes 
affect the condyle before, as well as after, maturity, and that such diseases, when 
present, may cause an abnormality of the head of the condyle which must be 
differentiated from tumors which frequently are accompanied by similar com- 
plications, namely, limitation of function, enlargement of the vertical dimen- 
sion of the face, mandibular protrusion, and asymmetry of the face and skull. 


Tumors of the Mandibular Joint 


Because the condyle is of cartilaginous origin, chondromas and osteomas 
should be and are the most commonly found tumors. One would also expect 
to find benign giant-cell tumors frequently, since these are known to have a 
preference for bone of cartilaginous origin, such as the epiphyses of the long 
bones and the symphysis of the mandible, and are also found in bones sub- 
jected to trauma, especially trauma producing intraosseous hemorrhage. Al- 
though traumatie injuries are common, as is evidenced by the frequency of 
condylar fractures, and although the condyle has an excellent blood supply 
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apart from that of the rest of the mandible from a vessel passing along the 
external pterygoid muscle, very few giant-cell tumors of the condyle have 
been reported in the available literature. 


The following tumors of the condyle are known: 
Primary Tumors 
. Osteoma (including hypertrophy and exostoses) of the condyle 


. Chondroma and chondrosareoma of the condyle 
. Benign giant-cell tumor of the condyle 


Co lk 


. Myxoma of the condyle 
Fibro-osteoma (ossifying fibroma and ossifying myxoma) of the 
condyle 

. Fibrous dysplasia involving the condyle 

. Fibrosarcoma of the joint capsule 

. Metastatic tumors involving the mandibular joint 


Ste 


aon an 


1. Osteoma and Hypertrophy of the Condyle.—By far the largest number 
of tumors of the condyle that have been reported are classified as osteoma, 
osteochondroma, and hypertrophy. 

Gruea and Meisels (1926) recorded thirteen cases from the literature and 
added three of their own. MeNichol and Roger (1946) also reviewed the 
entire literature and found thirty cases reported. As they pointed out, how- 
ever, these are not all of the same kind. Some were osteomas, some chondromas, 
others hypertrophies, and even cases incidental to multiple arthritis were in- 
cluded. 

A differentiation between osteoma and hypertrophy is not easily made. 
The former is characterized by a spherical or lobulated enlargement rather 
than an elongation of the entire condylar process. The latter is more likely 
to be caused by stimulation of the growth center. The characteristic propor- 
tions of the condylar head are therefore preserved, but the condylar process 
increases greatly in length (Fig. 2, A). 

In both hypertrophy and osteoma of the condyle, compensatory deformities 
result. In eases which start early in life the symmetry of the entire skull may be 
affected, as shown in Fig. 2, B and the reversed x-ray (Fig. 2, C). The elonga- 
tion of the mandible on the affected side produces an occlusal deformity in the 
ehild, such as cross-bite and prognathism, and oblique attrition of the teeth is 
often seen. In the adult, whose teeth no longer will be able to adjust themselves 
to the abnormal intermaxillary relationship, buccal displacement and open- 
bite are frequently the result. This may produce an elongation by excessive 
eruption. 

The function of the joint may not be greatly affected. In expansive oste- 
omas blocking of the motion of the jaw while in hypertrophy is quite common. 

Hypertrophy of the condyle, as already stated, is probably caused by over- 
activity of the cartilage increasing the thickness of the precartilaginous and 
eartilaginous layers, which Rushton (1944, 1946) found in his cases to be greater 
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Fig. 2.—A, Hypertrophy of condyle 4 faci - etry 
—AAy ) . yle. 2B, Facial asymmetry caused by condylar hypertrophy. 
C, X-ray (reversed) showing skull deformities. (From Thoma: Oral Pathology.) sata 
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than at birth. Cartilage matrix was included in the bone trabeculae as far as 
1 em. below the surface of the condyle. Flohr (1952) presented another case 
with an excellent study of this type. In the cases of Ivy (1927), Dufourmeniel 
(1927), and Gruca and Meisels (1926) the increased cartilage was demonstrated 
by histologic examination of the specimens. 

Etiologic factors are often mentioned, such as ear infection, osteomyelitis, 
and abscess of the infratemporal fossa in unilateral cases, which should be dis- 
tinguished from bilateral cases in which a systemic factor such as hyper- 
pituitatrism may be the cause. An interesting observation was made by Keith 
(1911); he found that in ordinary hyperplasia the coronoid process is undersized 
in comparison with the condyle, while in acromegaly the former grows as fast as 
the latter. 

Case Report of Hypertrophy of the Condyle.—The patient presented a deformity of 
the face, because of which he was referred to me for examination. He had a reversed 
incisor overbite and open occlusion on the left. He stated that he had had a facial 
deformity since childhood, The left angle of the jaw was lower than the right and his 
chin was turned to the right. The lateral jaw x-ray showed a greatly expanded and 
elongated condylar process with an extremely small coronoid (Fig. 2, 4). X-ray examina- 
tion in anteroposterior view showed a convexity on the left and a concave outline of the 
right side of the facial skeleton (Fig. 2, C). The case has been described and illustrated 
in the American Journal of Orthodontics and Oral Surgery (Oral Surgery Section) 31: 604, 
1945. 

Exostoses also may be found oceasionally, either associated with osteoma 
of the condyle or on otherwise normal condyles. Heuser (1951) presented an 
x-ray with an exostosis at the site of the insertion of the external pterygoid 
where one would expect it. I have found one on the articular surface in a 
patient treated by condylectomy because of intractable functional pain of long 


duration. 

Osteoma of the condyle probably is less common than hypertrophy. It is 
characterized by marked expansion of the head of the condyle and an altered 
arrangement of the bone trabeculae. While function of the joint may not be 
greatly affected in hyperplasia, in expansive osteomas blocking of the motion 
is quite common. The patient is greatly handicapped in opening the mouth. 
Worman, Waldron, and Radusch (1946) described a typical case. For dif- 
ferential diagnosis it should be kept in mind that an osteoma of the coronoid 
process may produce limitation of motion, as well. Zimmer (1941) reported 
such a case occurring in a 24-year-old man, with complete immobilization of 
the mandible. 

Case Report of Osteoma of the Condyle.—A 37-year-old man was admitted to the 
hospital because of facial asymmetry, pain, and difficulty in opening his mouth. He had a 
marked facial swelling which had been present since he was very young. This was 
caused by a large mass in front of the ear (Fig. 3, 4). The left mandible was lower than 
the right and the chin pointed to the right. The hearing in the left ear was poor. The 
occlusion of the teeth was bad. X-ray examination showed a fusiform enlargement of the 
condyle, about 3 em. wide. It showed a fairly normal bone structure with the trabeculae 
radiating toward the periphery, and some evidence of rarefaction (Fig. 3, B). Pathologic 
examination of the excised bone measuring 4 by 15 cm. showed no disease processes. The 
spongiosa was wide-meshed and contained active red and fatty marrow (Fig. 3, C). 
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_ Fig. 3.—A, Osteoma of condyle with facial asymmetry. B, X-ray showing osteoma of 
left condyle. CC, Photomicrograph of peripheral section of osteoma. (From Thoma: Oral 
Surgery, The C. V. Mosby Company, publisher.) 
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2. Chondroma and Chondrosarcoma of the Condyle.—Chondroma and 
osteochondroma should be as common as the osteoma. However, I have none in 
my collection. Shackelford and Brown (1943) have reported two eases of 
osteochondroma of the coronoid process which are of interest since the coronoid 
process also has a cartilaginous component that takes part in its formation. 
Since these two cases produced symptoms of a nature similar to those caused 
by condylar osteomas, this condition should be kept in mind in diagnosis. 

Chondrosarcoma is an extremely rare tumor in this region. Recently a 
ease has been reported by Gingrass (1954). The patient had noticed an in- 
creasing swelling in front of the left ear and experienced pain while eating 
and when opening his mouth wide. The roentgen examination showed a con- 
dyle displaced posteriorly in the glenoid fossa, bone deposition on the articular 
surface, and radiolucency at the anterior surface. The excised condyle showed 
fibromyxomatous and cartilaginous areas interspersed with vascular tissue. The 
individual cells were irregular in size and staining characteristics, and many 
cells were bizarre in appearance with hyperchromatic nuclei. 


3. Benign Giant-Cell Tumors.—These tumors, as has been stated, oceur 
mostly in these parts of the bones which are of cartilaginous origin. One 
would expect, therefore, that giant-cell tumors would oceur in the mandibular 
condyle frequently. I have searched the literature but could find only two. 
These were reported by Hofer (1952). One was that of a 23-year-old patient 
who had sustained a traumatic injury to the temporal region; the other was 
seen in a 20-year-old woman with a swelling in the preauricular region of three 
months’ standing. 


4. Myxoma of the Condyle——Myxoma may occur as fibromyxoma, chon- 
dromyxoma, or a degenerative process occurring in a chondroma. 


Case Report of Fibromyxoma of the Condyle.—The patient, a 48-year-old woman, com- 
plained of a swelling of four years’ duration anterior to the right ear with progressive 
deafness and Méniére’s disease. She had no difficulty in opening her mouth until two 
months previously, when motion became limited and painful. Roentgen examination showed 
an expanding trabeculated lesion involving the condyle (Fig. 4, 4). In the posteroanterior 
view it showed a globular enlargement 2.5 em. in diameter (Fig. 4, B). The diagnosis of 
giant-cell tumor was given preference, with myxoma the second choice. 

The condyle was excised. It was found to be greatly expanded with thin, friable walls. 
The tissue contained mucin, which oozed out when it was incised. 

Microscopic examination showed myxomatous tissue characterized by a stellate type of 
cell. The matrix was basophilic but there were also some collagen fibers present. Small islands 
of newly formed bone were seen in one area bordered by a single layer of cells. The diagnosis 
was fibromyxoma (Fig. 4, ©). The case has been more fully described in the American Journal 
of Orthodontics and Oral Surgery (Oral Surgery Section) 33: 344, 1947, and in Thoma’s 
Oral Surgery, ed. 2, page 1259. 

5. Fibro-Osteoma or Ossifying Fibroma and Myxoma of the Mandibular 
Condyle.—In a recent study I have tried to differentiate fibro-osteoma of the 
jaws from fibrous dysplasia. The term fibro-osteoma I assigned to a single 
lesion, which in the x-ray has a definite outline, is osteolytic in nature, but 
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y show trabeeulation. Miles (1951) described such a case. The patient, 40 
rs old, presented a swelling noticed eight months previously. The x-ray 





B. c. 


‘ ‘A, Fibromyxoma of condyle, posteroanterior view. B, Fibromyxoma of condyle, lateral 
view. C, Photomicrograph of fibromyxoma. (From Thoma: Oral Pathology.) 


showed a very much expanded condyle with a thin covering of compact bone 
and containing a number of bony trabeculae. A ‘‘drill biopsy’’ was obtained 
and showed the tumor to be a fibro-osteoma. 
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Case Report of an Ossifying Myxoma.—The patient, a 27-year-old married woman, 
gave a history of having hit her chin on the bumper of her car one and one-half years 
before. Some time later a swelling appeared. She saw an oral surgeon, who took an x-ray 
and found a cystic lesion which he aspirated. He diagnosed it as a traumatic cyst. The 
swelling, however, became larger, but it caused no pain and there was no functional limita- 





B. C. 


Fig. 5.—A, Ossifying myxoma of condyle. B and C, photomicrographs of ossifying myxoma 
(B, myxomatous area; C, formation of bone trabeculae). (From Thoma: Oral Pathology.) 
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of the jaw. An x-ray showed a cystic lesion in the expanded condyle, which had thin 
walls (Fig. 5, 4). Beeause of the bone trabeculae seen in the center of the area, a diagnosis 
tibro-osteoma was made. 

The condyle was exposed through a preauricular incision. A window was cut in the outer 
ct. No fluid was encountered, but a gritty, grayish-pink mass was found and completely 
ved with a eurette. After the resulting cavity was cauterized with phenol, Gelfoam was 

erted and the wound closed by suture. 

The pathologic examination showed the tumor to be made up of a myxomatous tissue 
y. 5, B) in which numerous bone trabeculae were forming. These contained osteophytes and 

v surrounded by osteoblasts (Fig. 5, C). Diagnosis: Ossifying myxoma. 


6. Fibrous Dysplasia of the Condyle.—Fibrous dysplasia in contradis- 
tinetion to fibro-osteoma is characterized by profuse involvement of the bone 
and multiple lesions. Several of the facial bones may be affected. Such a 
case involving the neck of the condyle is presented. It produced the usual 
complications associated with the forward growth of the mandible. 


Case Report of Fibrous Dysplasia of the Neck of the Condyle.—The patient, a 28-year- 
old woman, complained of a gradually developing asymmetry of the face. She had a marked 
cross-bite (Fig 6, 4), which was caused by the shifting of the teeth to the left. Roentgen 
examination disclosed this to be due to a lesion in the neck of the condyle which had become 
elongated and expanded. Other osteolytic defects of a similar diffuse character were found in 
the mandible (Fig. 6, B). This justified the diagnosis of fibrous dysplasia. (The case is de- 
scribed in Thoma’s Oral Pathology, ed. 3, page 999.) 


7. Fibrosarcoma of the Capsule of the Mandibular Joint.—Virchow de- 
scribed a definite group of tumors arising in the superficial or deep fasciae 
about the joints and the insertion of muscles. He called these fascial sar- 
comas. The growth of these he deseribed as being generally slow and the 
prognosis, after extirpation, good. The following is a case of this type. 


Case Report of Fibrosarcoma of Joint Capsule.—The patient, a 58-year-old man, first 
noticed a dull, intermittent pain in his right ear three years before. The pain increased 
in intensity, becoming sharp, piercing, and lancinating in character. He began to notice sore- 
ness in the right temporomandibular articulation when masticating food. He was referred 
to his local dentist, who removed all maxillary right molars and constructed a partial 
artificial denture. His pain continued, becoming more severe. He was referred to a 
neurosurgeon, but he received no definite diagnosis or treatment for his condition. 

One year later, after consulting several dentists, it was decided that his pain was 
associated with a temporomandibular joint disturbance. His mandible was completely 
immobilized for three months without any change in his condition. He then wore a re- 
movable splint for another three months which opened his bite, but without relief. Again 
he was referred to a specialist who decided to increase permanently his vertical dimension 
between the mandible and the maxilla. This was accomplished by constructing a mandibular 
partial denture with onlays fitting over the posterior teeth, and building up the maxillary 
anterior teeth with three-quarter cast-gold crowns. This treatment, however, caused no 
change in his condition. 

When seen on June 24, 1947, he presented a 2.5 by 5 cm., moderately soft, nonfluctuant, 
tender preauricular swelling. There was no restriction in the mandibular opening and 
excursions. The external auditory meatus was occluded. The center of the lesion was very 
tender to palpation, and excruciating pain was elicited at times by just taking food into 
his mouth, without masticatory effort. An exploratory operation was performed. A tumor 
mass of purplish color, which seemed to be attached to the capsule of the mandibular joint, 
came into view (Fig. 7, 4). It was carefully dissected away from the zygomatic arch, the 
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external auditory meatus, and the condyle. Since the nature of the tumor was not clear, it 
was excised for pathologic examination, which revealed interlacing bundles of spindle-shaped 
cells with elongated nuclei. These nuclei were seen in longitudinal sections, and occasionally 
were cut crosswise, giving them a rounded to oval appearance; some nuclei were hyperchromatiec, 
The cells were closely packed and were comparatively uniform in size. Occasionally a large, 
irregularly sized cell was found. Diagnosis: fibrosarcoma (Fig. 7, B). Seven years later there 
has been no recurrence of the tumor; the patient has been completely relieved of his symptoms, 





B. 
Fig. 6.—A, Fibrous dysplasia affecting neck of condyle causing cross-bite. B, Lateral x-ray 
showing fibrous dysplasia with multiple lesions. (From Thoma: Oral Pathology.) 

8. Metastatic Tumors Involving the Mandibular Joint.—Malignant re- 
gional tumors, such as those involving the parotid gland, may invade the 
condyle by direct extension. In other instances metastases can involve the 
condylar head with its separated blood supply through hematogenous routes. 
Zimmer (1941) described a malignant tumor (basiloma) in a patient 53 years 








Fig. 
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Fig. 7 1, Fibrosarcoma of capsule of mandibular joint, operative exposure. B, Photomicro- 
graph of section. (From Thoma: Oral Surgery.) 
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Fig. 8.—A, Lateral x-ray showing condylar involvement by adenocarcinoma. B, Photomicro- 
graph showing metastatic adenocarcinoma. 
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- Fig. 9.—A, Photomicrograph of transitional cell carcinoma of the temporomandibular 
joint. The malignant epithelial tumor is not only destroying bone, but is actually _osteoplastic, 
the stroma of the tumor being made up of both osteoid and osseous tissue. B, Postoperative 
posteroanterior view showing extent of bone removed on left, and normal appearance of re- 
sected margins (Courtesy of Dr. D. J. Holland, Boston, Mass.) 
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old, which destroyed the condyle of the mandible as well as the glenoid fossa 
extensively. Heuser (1951) showed an x-ray with destruction of the condyle 
and glenoid fossa due to extension of a carcinoma of the cheek. Dr. T. 
deCholnoki of the Postgraduate Hospital of Columbia University reported a 
case of a metastatic melanosarecoma of the big toe which produced an osteo- 
lytic lesion by destruction of the condyle of the mandible. The x-ray is shown 
in my Oral Pathology, ed. 3, Fig. 1495. 


Case Report of Adenocarcinoma Involving the Condyle of the Mandible.—<A case re- 
ported in the American Journal of Orthodontics and Oral Surgery (Oral Surgery Section) 33: 
347, 1947, falls into this classification. The patient, a 49-year-old man, gave a history of 
sharp preauricular and facial pain of four months’ duration.. Most of his teeth had been 
extracted, without relief. He had a swelling in front of the left ear and had difficulty in 
opening his mouth widely. X-ray examination showed what was believed to be a pathologic 
fracture through the neck of the condyle, and there was etching, mottling, and cortical 
destruction of the sigmoid notch and the posterior border of the ramus (Fig. 8, 4). The 
white cell count was 10,600. A diagnosis was made of osteomyelitis, believed to have been 
caused by an infratemporal abscess. 

The operation revealed no evidence of gross infection, sequestration, or fracture. A 
condylectomy was performed in the base of the condyle. The pathologic study revealed 
metastatic adenocarcinoma involving the bone (Fig. 8, B). 


Case Report of Transitional-Cell Carcinoma Involving the Mandibular Joint With 
Extensive Destruction of Adjacent Bone.—This patient, a 51-year-old woman, consulted 
Dr. Holland, complaining of swelling and pain in her joint. She had been treated with 
vitamin injections, immobilization of the jaw, a splint, and heat therapy. In view of the 
serious malignant disease which was discovered at the exploratory operation, it is incredible 
that the x-ray showed no destruction of the mandibular joint. At the operation the condyle, 
zygomatic arch, and glenoid fossa appeared decalcified and invaded by malignant disease. 
A condylectomy and excision of the involved adjacent bone were performed, followed by 
x-ray irradiation with the two million volt machine at the Massachusetts Institute of 
Technology. The patient is living four years later, with irradiation complications (Fig. 
9, A). 

The pathologic report was transitional-cell carcinoma with a tendency to form pearls. 
The tumor was osteoblastic; the stroma contained osteoid and osseous tissue (Fig. 9, B). 
Mitotic figures were infrequent. The primary site of the tumor remained undetermined. 

Conclusion 

Tumors of the mandibular joint are considered rare. They produce symp- 
toms which are often difficult to distinguish from those caused by the more 
common arthroses. Therefore, the diagnostician must be alert, keeping in 
mind the occurrence of primary and metastatic tumors in this region. 
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MALIGNANT MELANOMAS OF THE MOUTH 


O. L. Batprivge, D.D.S., M.S., anp C. A. Waupron, D.D.S., M.S.D., 
Sr. Louis, Mo. 





LTHOUGH malignant melanoma comprises approximately 2 per cent of 

all human cancer and 20 per cent of primary skin cancer, malignant 
melanoma of the mouth is an extremely rare tumor. Baxter’ reported a case 
in 1941 and reviewed fifty-four eases found in the literature. Allen and 
Spitz,? reporting on 934 cases of malignant melanoma from the files of the 
Memorial Hospital, noted fourteen cases that were primary in the mouth. 
Steward, Hay, and Vareo* found two primary malignant melanomas of the 
mouth among ninety-two malignant melanomas treated at the University of 
Minnesota Hospitals since 1932. Heim* found five primary melanomas of the 
mouth in 1,300,000 admissions to the Mayo Clinic. In a recent publication, 
Greene, Haynes, Dozier, Blumberg, and Bernier® reported five additional 
eases from the Armed Forees Institute of Pathology and collected eight more 
from the literature reported since Baxter’s review of 1941. 

The nature and histogenesis of melanomas and nevi have intrigued 
pathologists for many years. There is still considerable controversy regarding 
the origin of these lesions, and a detailed review of this literature is not in 
accordance with the purpose of this presentation. The concept of Masson, 
that the nevus and malignant melanoma are derived in part at least from 
cells of the peripheral nervous system, is accepted by many. In a recent 
publication, Masson® stated that the precise origin of the melanoblast, 
whether from epidermis or neural crest, is still in doubt. Allen,’ on the other 
hand, is convinced that melanomas and nevi are epidermogenic lesions. 
Willis® also supports the epidermal origin of melanomas. 

Most authorities today believe that approximately one-half of all malig- 
nant melanomas arise from pre-existing benign nevi. Nevi in the adult which 
exhibit active junctional activity are thought to be the most likely to become 
malignant. According to Allen and Spitz,? the microscopic characteristics of 
the premalignant junctional nevus include: (a) nuclear anaplasia of the 
junctional cells, (b) subepithelial inflammation, and (ce) cytoplasmic vacuoliza- 
tion with fine melanin pigmentation extending into the upper layers of the 
ecorium. The age of the patient is an important factor to consider, as junc- 
tional activity is seen in a high proportion of nevi in children, while malignant 
change in childhood is exceedingly rare. The malignant melanoma is one of 
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most dangerous forms of cancer. There is no tumor which disseminates 

re widely or involves more organs. Malignant melanomas are seen most 

frequently in patients between the ages of 40 and 70. The sexes are about 

equally involved. The most common sites of involvement are the skin of the 
head and neck, feet, and trunk. 

The stage of the disease at the time of diagnosis is an important factor 
in the prognosis. According to Ackerman and del Regato,® the prognosis is 
hopeless for the patient who is first seen with distant metastases. In the 
patient with elinieally positive nodes, the five-year survival rate is less than 
5 per eent, even with lymphatic dissection. About 10 per cent five-year 
survivals may be expected in the patient with clinically negative regional 
nodes which are found to contain metastatic tumor on microscopic examina- 
tion. In patients with clinically and microscopically proved negative nodes, 
the five-year survival rates are about 30 per cent. The site of the primary 
lesion is also important. Lesions of the head and neck generally tend to have 


the best prognosis because of the more predictable lymphatic drainage. Five- 
year survivals in melanoma patients are not, however, equivalent to cure, as 


numerous eases have been reported in which the patient was symptom-free for 
long periods following treatment only to finally succumb with extensive 
metastatie disease. No figures for prognosis of a sizeable group of patients 
with primary oral melanomas are available. However, it would be logical to 
assume that the prognosis is no better for melanomas of the mouth. 

Primary melanomas of the mouth show a marked predilection to involve 
the palate and maxillary alveolar process. In Baxter’s series, 93 per cent of 
the fifty-five tumors were found in this location. In the fourteen cases cited 
by Allen and Spitz, one was located on the cheek, four on the alveolar margin, 
one at the base of the tongue, and eight on the hard palate. Ulceration of 
oral melanomas is common. Greene and his associates> have suggested 
criteria for the diagnosis of primary malignant melanoma of the mouth. These 
include: (1) the demonstration of malignant melanomas in the mouth, (2) the 
presence of junctional activity in the overlying epithelium, and (3) the in- 
ability to demonstrate any other primary site. These authors suggest that at 
least some of the eases in the earlier literature actually may have been 
metastatic lesions. 

The case to be presented meets all the requirements for a primary malig- 
nant melanoma of the mouth. It is also interesting in that the patient 
developed similar primary lesions on the opposite side of the mouth within a 
few weeks after the removal of the original lesion. 

The following case of malignant melanoma of the mouth was attended 
by the Oral Surgery and the Ear, Nose, and Throat Departments of Washing- 
ton University in MeMillan Hospital, St. Louis, Missouri. 


Case Report 


J. G., a white male farmer, aged 71, was admitted July 31, 1953. The patient stated 
that four months previously he had noticed a black spot in the roof of his mouth. He 
consulted his family physician who referred him to his dentist. The dentist said to 
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“watch it” and extracted a carious maxillary left cuspid. Apparently the black spot 
continued to increase in size and the patient, on his own initiative, appeared at this 
clinic. He had been asymptomatic, and there was no pain, bleeding, weight loss, etc. 

Examination revealed a large, purplish-brown, ulcerative lesion involving the left 
hard palate, extending from the distal of the cuspid to the second molar region. [It 
measured 3 em. in diameter. There were no palpable nodes (Fig. 1). 


Fig. 1.—Appearance of the lesion at time of admission. 


Physical Examination.—Examination of the ears, nose, and throat revealed nothing 
remarkable. The cervical, axillary, and inguinal glands were not palpable. The cardio- 
vascular examinations revealed evidence of a left bundle branch block and arterio- 
sclerotic heart disease. There were no indications of pulmonary difficulties. Chest x-ray 
studies were negative. Blood pressure was 140/85. There were no suspicious pigmented 
areas on the skin. 


Laboratory Examination.—The blood findings were within physiologic limits and the 
Wassermann reaction was negative. There was no melanuria and the rest of the uri- 
nalysis was essentially negative. Radiographic metastatic series of the calvarium, thorax, 
and abdomen showed nothing unusual and proctoscopic examination revealed no evidence 
of a melanoma in the rectum or sigmoid colon. 


Past History.—Scars were present on the patient’s hand and face from burns which 
he had received at the age of 14. Except for the common childhood diseases he had 


experienced no other illness. 


Biopsy Report.—A biopsy specimen was obtained under local anesthesia. A small 
wedge of tissue was removed from the edge of the ulcer. Microscopic examination 
showed a highly cellular tumor composed of spindle-shaped cells. Melanin pigmentation 
was prominent. Junctional activity was present in the nonulcerated epithelium. 


Diagnosis: Melanocarcinoma (Figs. 2 and 3). 


Operative Notes.—On August 4, the patient was operated upon. An incision was 
made over the left sternocleidomastoid just above the mid-portion. The incision was 
carried down through the sternocleidomastoid, revealing the vascular sheath. The 
jugular vein was readily identified and was reflected backward. The external carotid 
was doubly ligated with heavy silk and this wound was closed in layers with interrupted 
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to the subeutaneous tissues and skin, after approximating the muscle. The operative 
then was transferred to the face, where a left lateral rhinotomy .and oral incision 
, made, beginning at the mid-point of the upper lip and carried up to the nose, circum- 
ing the ala of the left nostril and being carried up to a point slightly above the 


er canthus of the eye. Further separation and elevation of this flap from the maxilla 








g a good exposure of the canine fossa and the anterolateral face of the maxilla. The 
Fig. 2. 
Fig. 3. 
TI Fig. 2.—An area of the biopsy specimen showing a pleomorphic, highly cellular lesion. 
¢ overlying mucosa is not ulcerated. (Magnification, 100.) 
a ig. 3.—Active junctional changes in the epithelium overlying the tumor. (Magnification, 


lesion was seen as a blackish, slightly raised tumor not presenting in the antrum, and the 
mucosa of the floor was undisturbed. There was a blackish stain on the buccal mucosa 
Opposite the tumor, which was discontinuous with the edge of the tumor. This blackish 
stain was considered a potential implant and was taken with the specimen. A bony 
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incision was made in the site of the left upper cuspid, following roughly the suture of the 
premaxilla. Reaching the midline of the palate, the incision was then carried straight 
back. The palatal mucosa was elevated slightly. A chisel was introduced into the site of 
the former cuspid, and in several placings of the chisel the previously made soft tissue 
incisions were followed by bony incisions into the face, lateral wall of the cuspid, 
alveolus, premaxillary suture, and the midline of the palate. Then, with a little prying on 
the cuspid region, the alveolar palatine portions of the superior maxilla and the attached 
palatine bones came away readily, leaving only a few soft tissues to be cut away. Wide 
berth was given to the lesion as it approached the buccal mucosa. Some of the palatal 
process of the palatine bone still remained in position. This was smoothed with a rasp 


in order to present a more even surface. All bleeders were carefully checked and tied. 


Fig. 4.—Photograph of the surgical specimen. 


The buccal mucous membrane was brought together with palatal mucous membrane to 
some extent in the posterior part of the defect; however, no attempt was made to fill or 
close the large defect into the antrum and right nasal passage. The left nasal passage 
was not broken into, although the bony floor was completely removed. The incision was 
then approximated using several subcutaneous, subcuticular stitches, interrupted catgut 
within the oral cavity and interrupted silk to the skin (Figs. 4, 5, and 6). A pressure 
dressing was placed over the facial incision. The procedure was well tolerated and the 
patient left the operating room in good condition. It was felt that, because of a lack of 
continuity between the two operative sites, the radical neck dissection would be delayed 
for a week. Thus, in this way, if any tumor cells were disseminated during the operation, 
they would filter down through the lower jaw into the neck nodes. 

The first and second postoperative days were uneventful. On the third day the 
patient developed a conjunctivitis secondary to the effects of a pressure dressing. 

The neck dissection was performed on August 13. On examination, all forty-one 
nodes were negative. On August 15 the patient was unable to use his right arm and leg; 
speech was very thick and garbled. The secondary reflexes were active bilaterally. 
Diagnosis was made of a cerebral vascular accident with right side hemiparesis, Improve- 
ment was noted within a few days, and by August 20 recovery from the hemiparesis was 
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st complete. The sutures were then removed. On August 21 the patient was taken to 
rnes Doetor’s Office, at which time an oral prophylaxis was given prior to impressions 
for an obturator. A small lesion of approximately 5 by 7 mm. and resembling the original 
lesion was discovered distal to the upper right second premolar. The premolar was re- 


ed and a cautery excision was performed. 


Fig. 5. 





Fig. 6. 


at Fig. 5.—Low-power view of the sections made through the surgical specimen. The tumor 
extends down to the level of the periosteum. No bone invasion was noted. 
: wat 6.—High magnification showing the cellular details of the tumor. (Magnification, 


Microscopie examination showed ulceration of the surface. At the margins of the 
uleer there were junctional changes in the epithelium with looseness and clear cells. 
Clear nevus cells penetrated deeply in rather well-circumscribed nests. The lesion was 
inadequately excised and somewhat distorted by the cautery. On the basis of the micro- 
Scopic examination, it was not possible to decide whether this lesion was a compound 
nevus or melanocarcinoma (Fig. 7). 








Fig. 7. 





Fig. 8. 


Fig. 7.—Photomicrograph of second lesion, which 


Pigmented and nonpigmented nevus cells are scattered through submucosa. 
not appear to be obviously malignant on microscopic examination. 
Fig. 8.—A low-power view of the third lesion, which developed one month later. 








was removed with_ electrocautery. 


This lesion does 
(Magnification, x 200.) 
This 


was interpreted as an early malignant melanoma. (Magnification, X80.) 





Fig. 9.—Clinical appearance after excision of the third lesion. 
photograph was made. 


Unfortunately, no preoperative 
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One month later, on a routine recall examination, two small pigmented areas, 6 by 6 
. were noticed on the right alveolar ridge not far from the site of the second lesion. 
\cain these were widely excised, only this time with sharp dissection. Microscopic 
tions showed an early primary melanocarcinoma (Fig. 8). 
To date, four months have elapsed without the appearance of further lesions. The 
ent continues to show steady improvement in regard to his hemiplegia. With the aid 
a temporary obturator, his speech has improved and the operative side is healing 
sfactorily (Fig. 9). 
Discussion 


Although the first lesion was extensively ulcerated, examination of a 
iumber of sections showed clear evidence of junctional change in the over- 
lving epithelium and there is no doubt that it is a primary lesion. The 
appearance of the second lesion on the opposite side three weeks later is of 
special interest. At least eight competent clinicians examined the patient 
prior to his initial operation. It is most unlikely that all of them would have 
missed the seeond lesion if it had been present at that time. Unfortunately, 
the second lesion was removed electrosurgically and the specimen received in 
the laboratory was difficult to interpret. The diagnosis vacillated between a 
compound nevus and early malignant melanoma. There was no suggestion 
that it could represent a metastasis from the first area. The third lesions, 
which developed in the immediate adjacent area, were clear-cut early malig- 
nant melanoma showing junctional activity in the overlying epithelium. 

Allen and Spitz observed that patients with a melanocarcinoma exhibit 
a diathesis for activation of junctional nevi in various parts of the body, but 
particularly in the region of the primary tumor. This is believed to be a 
factor in reeurrence. It would appear that this case demonstrates this 
phenomena. 
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REPLANTATION OF TEETH IN THE HAMSTER 


HuGu Myers, Leo NASSIMBENE, JAMES ALLEY, AND JOHN GEHRIG, 
Kansas City, Mo. 


WITH THE TECHNICAL ASSISTANCE OF VIOLA D, FLANAGAN 


HE idea of replantation and transplantation of teeth is nothing new in 

the field of dentistry, and the literature abounds with case histories. How- 
ever, very few observations have been made histologically to determine the 
viability of the tissues after such procedures. 

Wilkinson! quoted G. V. Black, who observed that prior to 1915 no section 
had been made which included bone, soft tissue, and tooth, and hence it was 
not known what happened. Apparently Wilkinson was among the first to 
try replantation experimentally. His investigation consisted of extracting two 
lateral incisors from one monkey, seraping the periodontal membrane off one 
tooth, and, five days later, replanting both teeth. After fifty-three days, sec- 
tions were made. Wilkinson reported osseous union, scar tissue formation 
(collagenous fibers parallel to the tooth), root resorption, and some actual 
attachment. However, he doubted whether even these attachments had fibrous 
connections with the cementum. 

Hammer,” * in 1934 and 1937, reported the results of replantation experi- 
ments on dogs, in which the periodontal membrane remnants were retained or 
destroyed. Although periodontal membrane attachment was observed in some 
areas and embryonic tissue in other areas, for the most part osseous connection 
(ankylosis) between tooth and bone was the predominant feature. 

Only Bodecker and Lefkowitz* seem to have reported really encouraging 
results. In a dog, 336 days after replantation, only one small area of ankylosis 
was seen. Resorption had stopped and the periodontal membrane, for the 
most part, was attached. In an animal after 730 days there was almost com- 
plete reattachment. Even when teeth with experimentally produced peri- 
apical infection were replanted, the periodontal membrane regenerated. 

Two histologic studies have been reported on human reimplantation. 
Heiss® stated that in the interradicular area of molars, the periodontal mem- 
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brane had regenerated, but this included only a limited area of observation. 
Pindborg and Hansen® examined an upper lateral incisor after seven months’ 
replantation. A pronounced inflammatory reaction and root resorption were 
prominent features, but one area of normal reattachment was noted. The 
acent eanine developed a cyst and its surgical removal gave rise to the op- 
portunity to seeure the tissue. How much of the adverse replantation result 
was due to this additional pathology, of course, would be conjecture. 

All of these experiments were concerned with periodontal membrane re- 
attachment and no information was secured concerning pulp regeneration. 
Wilkinson,? Hammer,” * Bodecker and Lefkowitz,‘ and Heiss® all extirpated 
the pulp and refilled the pulp canals and chamber. 

The pulp in Pindborg and Hansen’s® case was necrosed, but the cyst com- 
plicates the interpretation. Hence, the evidence for pulpal regenerative ca- 
pacity has to be deduced largely from observations other than those involving 
replantation. Wilkinson’ referred to John Hunter’s observation, in which a 
tooth that had been transplanted into a cock’s comb was later decalcified and 
a cut made into the pulp. Blood vessels were found. Wilkinson felt it prob- 
ably was granulation tissue, and not true pulp. Curtis’ showed some odonto- 
blasts in a section of a replanted tooth. 

The series of experiments by Shapiro and Maclean* ° showed that tooth 
germs transplanted by extraoral surgery would continue to develop and erupt. 
However, this did not indicate how much of the embryonic regenerative ca- 
pacity is retained in fully developed transplanted teeth. Butcher and Taylor’® 
found that teeth with large periapical foramina, when forced apically under 
pressure, showed pulpal degeneration. Regeneration occurred after the pres- 
sure was released. However, odontoblasts did not form in apicoectomy and 
pulpectomy experiments. Zander’ 7? showed that new tissue was formed 
which ineluded both odontoblasts and dentine when the pulp was capped with 
caleium hydroxide. 

Since some interest had been raised in the oral surgery department of this 
school coneerning transplantation, it was felt more could be learned if experi- 
ments could be exeeuted successfully on a small laboratory animal. For this 
reason, a study of replantation and transplantation of teeth in the hamster 
has been initiated. 


Materials and Methods 


Eight litter-mate hamsters, 36 days old, were secured, and the operative 
procedures performed within two weeks thereafter. The mandibular second 
and third molars were used. According to Orland,’ these teeth are fully 
erupted and in oeelusion. The second molar root growth is complete, but the 
third molar is not quite as far developed. 

To aceomplish the surgery, a combination animal board, mouth prop, and 
tongue retractor was constructed (Figs. 1, 2, and 3) with some ideas in Jo- 
hansen’s article’* on techniques for oral examination in rodents being incor- 
porated. Illumination of the oral cavity was accomplished by the operator 
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Fig. 2.—Animal board an 
Fig. 3.—Intraoral view of animal, 
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Fig. 1.—Combination animal board and mouth prop. 


d mouth prop with animal in position. 


showing mandibular molars. 
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ring a National headlight. Although it is not especially necessary, a 
eler’s magnifying glass could be used to magnify the operation site. 

Each animal was placed in a small jar with a tight-fitting lid. Cotton 
irated with divinyl ether was used to produce surgical anesthesia. This 
s followed by an intraperitoneal injection of Nembutal using a tuberculin 
inge and a 28-gauge needle. Forty milligrams of Nembutal per kilogram of 
y weight were used. Immediately after the injection, the animals exhibited 
ild excitement stage followed by progressive sedation. Within five minutes, 
surgical anesthesia was obtained, which lasted for approximately thirty min- 
utes. If additional time was needed, a greatly reduced amount of additional 
Nembutal was given as a second injection. In one or two instances the animals 
suffered respiratory depression or cessation. In such instanees, artificial respi- 
ration was given by rocking the animal back and forth in the hand. 

As soon as Nembutal anesthesia was obtained, the animal was fitted in 
the apparatus (Fig. 3), and the surgery was performed. It was found that 
exolevers fashioned from broken explorers could be inserted in the bifurcation 
of the roots. After careful elevation in mesial, distal, buccal, and lingual di- 
rections, the tooth was removed with fine-tipped cotton forceps. A small- 
tipped air syringe was found indispensable to aspirate both blood and saliva. 
Immediately after extraction, the tooth was returned to the socket from which 
it was removed by using the cotton foreeps. It was then pressed firmly back 
into its original position. 

After the surgery, the animals were placed in separate cages and main- 
tained on the regular diet of water, Purina pellets, and daily vegetables. 
Clinically, the animals showed very little change from their normal behavior 
and would aeeept food almost immediately after recovery from the anesthesia. 

Bilateral mandibular operations were performed on the eight animals, of 
which four had second molars replanted and four had third molar replanta- 
tions. The second molar replantation animals were sacrificed five, ten, twenty- 
one, and thirty days postoperatively. Three of the third molar animals were 
sacrificed 5, 10, and 19 days. The fourth died within less than twenty-four 
hours. 

After death from chloroform or ether, the mandibles were removed, di- 
vided at the symphysis and fixed in 4 per cent formalin. The tissues then were 
decalcified electrolytically and embedded in paraffin. Staggered serial sections 
at 10 microns were made by mounting every tenth section. The sections then 
were stained with hematoxylin and eosin. 


Results 


Examination of the replanted teeth gave the results summarized in Table 
I. One of the eight animals died within twenty-four hours. Although this 
excluded possible positive results, the tissue was sectioned for purposes of 
comparison with the other animals. The most striking feature was the empty 
Space between cementum and alveolar bone (Figs. 4 and 5). How much of this 
was actually present and how much due to shrinkage in connection with the 
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TABLE I. TocTH REPLANTATION RESULTS 
TIME 
AFTER 
REPLAN- TOOTH 
TATION RE- MAN- 
ANIMAL | (DAYS) acme DIBLE PERIODONTAL MEMBRANE PULP 
T-18 0 Second X-side Space between cemen- Avascular, granular, and 
molar tum and alveolar vacuolar tissues. Poor 
bone; collagen fibers nuclear stain. 
wrinkled. 

Y-side Lost. 

T-10 5 Second X-side Attached, plasma and Viable in both roots. 
molar fibrin in some areas. 

Y-side Attached in many Upper part, one root necro- 
places. Numerous sis. Otherwise viable. 
areas of plasma and 
small fibrils. 

T-16 5 Third X-side Only a few areas of Necrosis. 
molar attachment. 

Y-side Active collagenous fiber Viable lower one-third, 
formation and attach- both roots. Upper two- 
ment. thirds, necrosis. 

T-12 10 Second X-side Lost. 
molar 

Y-side Attached at least two- One root viable into 
thirds of root surfaces. crown. Other root vi- 

able lower two-thirds. 
T-15 10 Third X-side Reattached throughout. Viable, both roots into 
molar crown. 

Y-side Reattached throughout. Viable, both roots and 

; crown. One spot in 
crown is granulation 
tissue or abscess. 

T-13 19 Third X-side Reattached throughout. Viable, both roots into 
molar crown. Interradicular 
area crushed and re- 
paired. 
Y-side Reattached throughout. Viable both roots into 
crown. 
T-11 21 Second X-side Some reattachment. Necrosis. 
molar 
T-14 30 Second X-side Some reattachment. Necrosis. 
molar 
Y-side Reattachment through- Viable, both roots into 


out. 


crown. Interradicular 
area crushed and re- 
paired. 








Summary: Success Failure Total 
Periodontal Membrane _ 13 0 13 
Pulp. 10 3 13 


fixation could not be determined. However, it did give a clear picture of what 
to expect when the periodontal membrane shows no regenerative activity 
(Fig. 5). The most striking feature of the pulp (Fig. 6) was its avascularity. 
The connective tissue was milky, granular, and vacuolar, thus showing evi- 
dence of parenchymatous degeneration. Although odontoblasts were present. 
the cytoplasmic granularity was marked. 

Of the four teeth examined after five days’ implantation, three showed 
good evidence of regeneration (Fig. 7). The periodontal membrane was at- 
tached over almost the entire surface of both roots (Fig. 8), although some 
resorption was evident in both the cementum and alveolar bone. In some areas, 
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brin and plasma from the extraction blood clot were still evident. The pulp 
howed no evidence of cellular degeneration and had normal living tissue with 
ormal-appearing odontoblasts in the root canals (Fig. 9). However, the col- 
venous fibers, in some instances, were not so heavy as in normal teeth. The 
ascularity was equal in amount to that of normal pulp. In the upper part of 
tree of the six root canals, the pulp was completely necrosed (Fig. 10). In 
e other three, well-differentiated pulp was present from the apical foramen 
to the erown. One of the four teeth showed the pulp to be completely 
erotie in its entirety. Although the periodontal membrane had become at- 
‘hed in some regions in this tooth, in many areas there was no indication 
regeneration. 





Fig. 4.—Replanted second molar at 0 days. Interradicular region broken. Empty space between 
cementum and bone, except on left where the tissues overlap. (T-18-l4y.) 


One of the four ten-day implantation teeth was lost in the decalcification 
process. The other three showed good periodontal membrane attachment with 
very little indication of immature connective tissue or fibrin from the blood 
clot. Five of the six root pulp canals showed well-differentiated pulp tissue 
with odontoblasts into the crown region. The other canal showed normal 
pulp tissue approximately two-thirds of its lower length. 

The four teeth from the nineteen-day and twenty-one-day animals showed 
periodontal membrane attachment in all cases. One of the four showed a com- 
pletely neeretic pulp. One other showed necrotic pulp in the crown, but nor- 
mal pulp in both roots. The other two had normal pulp throughout. 














Fig. 5. 
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Fig. 6. 
5.—Replanted second molar at 0 days. High magnification of periodontal membrane. 
Beginning at left, dentine and cementum with periodontal membrane fragments, empty space, 
ontracte membrane, and alveolar bone on right. (T-18-l14y.) 
Fig. 6.—Replanted second molar at 0 days. High magnification of pulp. Beginning at 
left, predentine, odontoblasts, then pulp tissue. (T-18-1l4y.) 
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Fig. 8. 


ig. 7.—Replanted third molar at five days. Some root resorption, periodontal membrane 
attached. Pulp viable lower one-third; necrosed, upper two-thirds. (T-16-6y.) 
Fig. 8.—Replanted third molar at five days. High magnification of periodontal mem- 
t br te ext! at left, dentine and cementum, young periodontal membrane, alveolar bone 
right. (T-16-6y.) 














Fig. 9. 








Fig. 10. 


Fig. 9.—Replanted third molar at five days. High magnification, young pulp. Begin- 
ning at left, dentine and predentine, young pulp. Taken from lower third of root canal. N 
(T-16-6y.) vec 
Fig. 10.—Replanted third molar at five days. High magnification of necrotic pulp. be 
(T-16-6y.) al 











Fig. 11. 





Fig. 12. 


i Fig. 11.—Replanted second molar to thirty days. Periodontal membrane attached. 
Necrosed pulp. (T-14-27 X.) 

Fig. 12.—Replanted second molar at thirty days. High magnification of periodontal mem- 
brane, alveolar bone at left, cementum and dentine at right. (T-14-27 X.) 








Fig. 13. 





Fig. 14. 


Fig. 13.—Replanted second molar at thirty days. High magnification of necrosed pulp. 
(T14-27 X.) 

Fig. 14.—Replanted second molar at thirty days. Periodontal membrane well attached, 
viable pulp, and dentine repair in upper right. (T-14-1l5y.) The light area across the pulp 
— is due to electrolytic decalcifier burn. The pulp extended throughout the pulp cham- 

r. 
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Fig. 16. 


Fig. 15.—Replanted second molar at thirty days. High magnification of periodontal 
(hate) Beginning at left, dentine, cementum, periodontal membrane, alveolar bone. 
(ie -1lby. 

F Fig. 16.—Replanted second molar at thirty days. High magnification of root canal pulp. 
\t the two sides, dentine and predentine. Middle, pulp with filled blood vessels. (T-14-15y.) 
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The thirty-day animal showed periodontal membrane well attached in 
both teeth (Figs. 11, 12, 14, and 15). In one of the teeth the pulp was com- 
pletely necrosed (Fig. 13), but in the other the pulp was normal and showed 
repair of dentine where it had been crushed during the surgery (Figs. 14 
and 16). 

Discussion 

The reattachment of the periodontal membrane in replanted teeth in this 
study agrees with the finding of Bodecker and Lefkowitz.* It is possible that 
the abnormal features described by other investigators could be the result of 
the procedures employed. These other authors describe such manipulation 
of the tooth as putting it in boiling water, disinfecting with harsh chemicals, 
or leaving the tooth out of the mouth several days before replantation. These 
procedures could so alter the chemical make-up of the dentine and cementum 
that, upon replantation, the tooth acted as a foreign body. If this were true, 
then the formation of scar tissue and bone would represent the encapsulation 
phenomenon frequently performed by the body at any site to a foreign body. 
As was pointed out by Bodecker and Lefkowitz,‘ the embryonic tissue en- 
countered by other workers could mean nothing more than the short span of 
time between replantation and the time the animal was sacrificed. In this 
study, such tissue was seen in the five-day animals but not in those of longer 
duration. 

The resorption areas on the roots were noted in this study, as had been 
seen by the other investigators. However, this was not excessive and repair 
with cementum was evident at later times. This also was noted by Bodecker 
and Lefkowitz. At least in the hamster, one gathers the impression that the 
tooth, immediately after replantation, acts as a foreign body and, like bone 
transplants, starts becoming resorbed. However, as soon as reattachment is 
initiated, then the replanted tooth becomes a normal part of the body and 
resorption halts. Although reattachment occurred in all instances, the im- 
pression also was gathered that reattachment was much better in those teeth 
with viable pulps. This could explain the lesser degree of resorption in this 
study as compared with previous investigations. 

Since the root canals were filled in previous replantation experiments, no 
comparisons can be made. The one successful report previously was the re- 
traction experiment by Butcher and Taylor.’° Since only those teeth with 
open apical foramina were successful, it could be argued that, although the 
blood supply was diminished sufficiently to cause pulp necrosis, enough per- 
sisted to keep body fluids in cireulation. In the present work, obviously the 
entire circulation was broken. Our findings of viable pulp with odontoblasts 
throughout the entire pulp chamber in several instances certainly supports 
the retraction experiments. Whether new odontoblasts differentiate from a 
few remaining odontoblast cells, from stem cells in the apical region as Butcher 
and Taylor’® suggest, or whether they differentiate from fibroblastic elements 
as the work of Zander’ '* would suggest, cannot be answered from the current 
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observations. Electrolytic decalcification and 10-micron sections did not yield 
sufficient cytological detail. Sufficient time between extraction and replanta- 
tion for complete pulp necrosis would also aid in this connection. 

These experiments likewise did not answer the question of what per- 
centage of viable pulps ean be expected in hamster replantation. The dead pulp 
at thirty days with no sign of regeneration would indicate that success is 
not always assured. Whether the necrosed pulp in the upper root and crown 
regions found in the five- and ten-day animals would have later regenerated 
is a moot question. Unfortunately, very little could be determined concerning 
the epithelial attachment. The electrolytic decalcification burned the surface 
tissues sufficiently to render interpretation impossible. In the later stages 
(twenty-one and thirty days) the pulpless teeth showed epithelial migration 
along the root surface. This leads one to feel that the periodontal membranc 
was slow in becoming attached toward the crown, thus allowing time for epi- 
thelial poeket formation. 

Conclusions 


1. Tooth replantation in hamsters ean be executed successfully. 
2. After replantation, complete normal periodontal membrane can be 


formed. 
3. Viable pulp with odontoblasts can be secured in hamster teeth after 


replantation. 
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Reviews of New Books 


Anatomy for Surgeons. Vol. I. Head and Neck. By W. Henry Hollinshead, 
Ph.D., Professor of Anatomy, Mayo Foundation, University of Minnesota ; 
Head of Section of Anatomy, Mayo Clinic, Rochester, Minnesota. New 
York, Medical Book Department of Harper & Brothers, 1954. 326 illustra- 
tions. Price, $10.00. 


The author states that it was not intended that this book should be 4 
complete descriptive anatomy, but rather an attempt to describe and interpret 
the anatomic facts and concepts which the surgeon has found useful. 

This, in the opinion of the reviewer, is an important monograph; it is an 
excellent example of original thought and presentation. 

The contents are divided into nine chapters; a surgical consultant is 
identified with each chapter. With Chapter 5, ‘‘The Fascia and Fascial Spaces 
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of the Head and Neck,’’ and Chapter 7, ‘‘The Jaws, Palate and Tongue,’’ such 
authorities as Erich and Lovestadt served as critics. 
The volume is recommended highly to those interested in the field of 


oral surgery. . Le 
HOMAS J. UOOK. 


Mayo Clinic Diet Manual. By the Committee on Dietetics of the Mayo Clinic, 
ed. 2, 247 pages. Philadelphia, W. B. Saunders Company, 1954. Price, 
$5.50. 


This manual contains complete dietary recommendations for specific 
deficiencies and diseases. 

A complete description of diets used by the oral surgeon, such as soft 
diet, full liquid and clear liquid diets are given. 

A table of calorie values of beverage and snack foods is included in this 
edition. This text should serve as a valuable aid to anyone prescribing a non- 
chewing diet, as is so often the case in oral surgery. 

THomas J. Cook. 


Bacteriology for Students of Dental Surgery. By R. B. Lucas, M.D., M.R.C.P., 
D.P.H., Reader in Pathology, University of London, and Pathologist, 
Royal Dental Hospital of London; and Ivor R. H. Kramer, L.D.S., R.C.S., 
Senior Lecturer in Dental Pathology, Institute of Dental Surgery, Uni- 
versity of London, Head of Department of Dental Pathology, Eastman 
Dental Hospital. London, J. & A. Churchill Ltd., 1954. Price 22s. 6d. 


This volume has been designed to provide the dental student with a 
general conception of one of the basic medical subjects; the relationship of 
bacteria to disease in man. It is a clinical book, rather than a monograph 
giving practical information rather than detailed knowledge of the morpho- 
logic and eultural characteristics of microorganisms. 

Besides describing different diseases caused by the most common bacteria, 
fungi, and viruses, it gives up-to-date information regarding therapy, espe- 
cially treatment with chemotherapeutic and antibiotic agents. Modern bac- 


teriologie examinations and sensitivity tests to determine the correct thera- 
peutic approach are stressed. For this reason alone the book is recommended 
to all practitioners of dentistry who may want to familiarize themselves with 


modern antibacterial therapies. Chapters on the bacteriology of oral lesions, 
periodontal disease, infections of the dental pulp, infected root canals, 


periapical lesions, and osteomyelitis are included. 
K. H. THoma. 


Die Narkose (General Anesthesia). By Prof. Dr. H. Killian of Freiburg 
(Germany) and Prof. Dr. H. Weese, Wuppertal-E, with contributions by 
Dr. W. Triner, Dr. F. H. Koss, Prof. Dr. F. Hahn, and Dozent Dr. W. 
Rummel, Diisseldorf, and Dr. R. Vormann, Wuppertal-E, Germany. Stutt- 
at Ne Thieme Verlag, 1954. 1003 pages, 412 illustrations. Price, 

M 170. 


This is probably the most complete text on general anesthesia. It is 
authoritatively written and each chapter is followed by references to the world 
literature. Prof. Killian originally wrote a book for the student and assistant, 
so that they could orient themselves in all the details of general anesthesia. 
He combined practical results with results of experimentation of the phar- 
macologist and physiologist, having concluded many years of experimental, 
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as well as clinical, activities. This present publication is a completely new 
presentation in step with all the rapid progress which anesthesiology has 
made. 

Chapters include historical development; theory of general anesthesia 
(for example, effects on brain, respiration, salivary glands, thorax, circulation, 
body temperature, blood constituents, liver, metabolism, pancreas, kidneys, 
urinary system, and other organs), technical procedures (for example, pre- 
anesthetic examination, preparation of patient, selection of anesthetic, signs 
of anesthesia, registration of changes during administration, and complications 
during and after anesthesia). Other chapters deal with the special techniques 
of administration of various anesthetics and the apparatus needed, and the 
various procedures for resuscitation. A mortality table compiled from world 
statistics of the various anesthetic agents may be of special interest to the 
oral surgeon. The number of deaths from the anesthetics most commonly 
used line up as follows: 


Pentothal intravenous anesthesia 1:32,000 
Gas, oxygen, and ether 1 :25,000 
Nitrous oxide and oxygen 1:15,000 
Cyclopropane 1:12,000 
Ether, drop method 1:10,740 
Nitrous oxide analgesia (dental) 1:10,000 


Chloroform 1: 2,670 


This is an encylopedie book which is highly recommended as an authorita- 


tive reference. 
K. H. THoma. 


Oral and Facial Deformity. By C. Kerr McNeil, Ph.D., L.D.S. New York, 
Pitman Publishing Corporation, 1954, 127 pages with 191 illustrations; 
Index. Price, $5.00. 


This short text of 127 pages concerns itself essentially with the etiology 
and treatment of congenital and acquired deformities of the oral and facial 
structures, the hairlip, and the congenital cleft palate. 

The book is exceedingly well illustrated and includes twenty-one ease re- 
ports showing the manner in which the deformity was treated. Therapy in 
many instances consisted of a combination of surgical procedures and prosthetic 
measures. Although the book is small, it covers a rather vast amount of 
material. It is recommended to men interested in oral surgery and maxillo- 
facial prosthesis. 

Henry M. GoLpMAN. 


1954 Medical Progress. By Morris Fishbein, M.D. New York, The Blakiston 
Company, 1954. 345 pages; Index. Price, $5.00. 


The advances in medicine are described in this text. The progress of 
medicine in any one year is so tremendous today that a group of outstanding 
physicians and surgeons, under the editorship of Dr. Morris Fishbein, have 
reviewed the outstanding contributions in the various fields of medicine and 
surgery and related specialties. 

In reviewing this book, it seems that the manner in which the subject 
material is covered should lend itself to a similar type of work in dentistry. 
This review differs from the Yearbook of Dentistry in that not only is the work 
reported, but it is evaluated and interpreted in the light of clinical medicine and 


surgery. 
Henry M. GoLpMAN. 
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The Dynamics of Psychosomatic Dentistry. By Joseph S. Landa, D.D.S., 
F.A.C.D. New York, Dental Items of Interest Publishing Co., Inc., 435 
pages; bibliography; Index. Price, $8.75. 


The psyehosomatie concept of etiology of disease has become an important 

‘ic in recent years. While there has been much discussion in the medical 

literature concerning psychosomaties, little has appeared in the dental litera- 

ture. This text, divided into forty-two chapters, develops the relationship 

between psychosomaties and dental disease. The editor, Dr. Landa, has several 
contributors, all of whom are well known in this field. 

The chapter on bruxism, an important problem in occlusal traumatism, is 
presented and several methods of therapy are listed. One would wish that 
this chapter were enlarged. On the whole, the literature is well cited and the 
subject matter is likewise well covered. This book can be recommended to 
the student and general practitioner for a subject which is not touched upon 


in the dental curriculum. 
Henry M. GotpMAN. 





Abstracts 
of Current Literature 


ANATOMY AND PHYSIOLOGY 


The Significance of the Marginal Mandibular Branch of the Facial Nerve. R. 8S. Pollack. 
Arch, Surg. 68: 81, January, 1954. 


Division of the marginal mandibular branch of the facial nerve is the cause of 
paralysis of the corner of the mouth, or the depressor anguli oris muscle, on the side of 
operation. This branch can be divided accidentally during minor surgical procedures. It 
may be identified at the lowermost tip of the parotid gland by the accompanying posterior 
facial vein. By identifying this branch first and tracing it upward to the main trunk of 
the facial nerve, parotidectomy can be performed under visualization of the branches of 


the facial nerve. =. a. 


ANESTHESIOLOGY 


The Problem of Prolonged Anaesthesia in the Dental Chair. Modern Methods for its 
Solution. W. D. Suthers, B.D.S. (Syd.), D.D.S. (N.U.), A. P. Balthasar, D.A,, 
M.F.A.B.C.S. (Eng.), and C. A. Sara, D.A., M.F.A.R.A.C.S. The Dental Journal of 
Australia 25: 160-161, pp. 161, 1953. 


“From the anaesthetic aspect dental cases divide themselves into: 

“1, Children under the age of six years where the veins are usually difficult of 
puncture (in some cases children may be satisfactorily venipunctured down to 
the age of three years). 

“2. Children over six years old and adults where intravenous techniques are 
practicable. 

“For children under the age of six the method is basal narcosis followed by inhala- 
tional induction of anaesthesia. Trans-nasal endotracheal intubation is effected with 
maintenance of anaesthesia by nitrous oxide, oxygen and Trilene. On recovery from 
anaesthesia the child wil] recollect nothing beyond having some capsules in the waiting 
room, and will some time later wake up in its own bed, with its fifteen or so fillings 
completed in one sitting. Children are light enough in weight to be carried away by their 
parents and therefore may have the advantages of adequate premedication, to full basal 
narcotic level if necessary. This consists of giving orally half a grain of Nembutal per stone 
of body weight one hour before induction of anaesthesia, or rectally one gramme of 
Pentothal in 19% solution dissolved in tap water half an hour before induction. This 
latter method is very reliable but should not be used in children under one year of age. 
These children will not retain any foreign body in the rectum and furthermore are too 
young to require basal narcosis, anyhow. To be effective Atropine must be given in full, 
not homeopathic doses. This means from the age of two to five years 1/150 grain, there- 
after 1/100 of a grain hypodermically. With these amounts there will be virtually no 
salivation whatsoever. In the very prolonged anaesthetic the Atropine effect may 
partially wear off, then supplementary doses may be given intravenously with immediate 
effect. The authors feel strongly that the occasional atropine reaction of facial flush, 
tachycardia, etc., only occurs in the emotionally unstable child whose psyche has not been 
depressed by narcotic premedication before Atropinisation. After adequate premedication 
the sleeping child is gently transferred from the waiting room to the dental chair, which 
has been arranged as an operating table. Ethyl chloride, ether sequence is employed to 
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idly take the child down to a plane of anaesthesia where the relaxation of the muscles 
the jaw and throat is adequate to permit atraumatic intubation. Direct vision laryngos- 
- is then performed, a well-lubricated tube is passed nasally into the pharynx, and the 
caused to enter the trachea between the vocal chords. With the laryngoscope still in 
tion the hypopharynx is packed without distension of the soft tissues. The packing 
ze must be in the form of a continuous strip at least one inch wide and suitably 
stened. Dry gauze can cause very severe pharyngitis. 

“Figure 1 shows the small gas reservoir bag situated at the patient’s head directly 

‘hed to the nasal endotracheal tube. The reservoir bag serves the double purpose of an 

ator of respiration and an adequate unrestricted gas atmosphere to inspire from. 

ts situation close to the head carbon dioxide build-up is minimised. 

“Maintenance of anaesthesia from then on is entirely with nitrous oxide, oxygen and 

ene. Tranquil respiration, no salivation, and recovery of reflexes within minutes of 
ition of anaesthesia are notable features of this technique. Vomiting, if it occurs 
all, is limited to one transient ‘heave’ just after the reflexes have returned. Nitrous 
is chosen as the principal anaesthetic agent because it is readily reversible, does 
not stimulate mucus or saliva production, does not contribute to after-sickness, and in 
addition is non-explosive and non-inflammable. However, nitrous oxide being essentially 
a weak agent must be used in adequate concentration. Formerly this was only obtained 
with sub-oxygenation and tlhe agent fell into disuse. With accurate calibration of the 
anaesthetic machine this concentration can be accurately administered. The authors’ 
machine, in figure 2, is light (12 pounds) and permits the administration of an accurate 
flow of nitrous oxide and oxygen to which absolutely minimal amounts of Trilene vapour 
are superadded. The Beckman diamagnetic oxygen analyser has been employed to check 
that the exact calculated concentration of gases is, in fact, being delivered to the patient. 
Since nitrous oxide and Trilene vapour are non-explosive, cautery, etc., may be used with 
impunity. However, for complete safety a period of ten minutes should elapse after 
intubation to make sure that all ether employed in induction of anaesthesia has been 
blown off from the patient’s lungs. 

“For children over the age of six and adults, the maintenance of anaesthesia is 
essentially the same as has just been described, the only difference lies in the premedica- 
tion and induction of the anaesthetic. Here, as one is dealing with a patient who is too 
heavy to be carried, basal narcosis or heavy premedication is avoided. Where maximum 
speed of recovery is essential, experience has convinced us that no premedication what- 
soever should be given. The patient is sufficiently advanced mentally to permit a small 
prick in his arm without complaint after which complete oblivion ensues. No mask 
claustrophobia is present. The recently introduced muscle relaxing agents, either the 
short-acting decamethonium iodide or the ultra-short suecinylcholine chloride solutions 
have facilitated intubation. Further, with their use minimal amounts of thiopentone only 
are required for induction with resultant rapid recovery. Figure 3 shows the intravenous 
technique employed with a two-way tap attached to the syringe allowing either relaxant, 
or thiopentone solution, to be delivered through a common tube to a vein in the anti- 
cubital fossa. A spring clip prevents reflux of blood into the needle and connecting 
tubing so that blocking of the needle cannot occur. 

“The techniques mentioned in this paper were elaborated at the United Dental 
Hospital, Sydney, and are also used by the authors in private practice. The procedure, so 
far, has proved eminently successful. The parents of the children have not been slow to 
comment on this innovation which allows all their dental work to be carried out in one 
sitting without psychic trauma.” 

A. J. A. 


Recent Advances in Local Anesthetic Solutions and Allied Drugs for Use in Dentistry. B. 
G. Broadbent. Australian J. Dent. 58: 95, June, 1954. 


Dr. Broadbent sees little reason today for considering some patients difficult to 
anesthetize and using them as an excuse for the use of more toxic solutions. Admittedly, 
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some patients are more difficult to anesthetize, but it is hard at times to differentiate; 
thus, a temptation exists to routinely use the more toxic solutions. There are enough potent 
and relatively non-toxic solutions available to avoid this. 

It is important that the practitioner assess the task and the patient before choosing 
the anesthetic solution, and Dr. Broadbent suggests that a general practitioner in dentistry 
should have at least three solutions on hand: 


1. A solution that will have a short duration and quick onset, such as Xylocaine with 
adrenaline, 1-80,000 or 1-100,000, Unacaine, or possibly Ravocaine. 

2. A solution of long duration, such as Procaine, Pontocaine, and noradrenaline or 
Xylocaine, with 1-50,000 adrenaline. 

3. A nontoxie solution for the “risk” patients (for example, cardiacs, thyrotoxies, or 
diabetics). This should be an adrenaline-free solution of Xylocaine or one contain- 


ing oenethyl or vasopressant. 


Local anesthesia is advancing rapidly. Dr. Broadbent states that we must discard 
our cocaine and high adrenaline content solutions and accept the newer substances avail- 
able today with a promise of still better prospects for the future. wee, A; 


Pediatric Preanesthetic Preparation. Charles L. Burstein. Anesthesiology 14: 567, 1953. 


Methantheline bromide (Banthine) has been shown to act as a ganglion-blocking 
agent on both the sympathetic and the parasympathetic nervous systems, and it also exerts 
an additive atropine-like action at the postganglionic nerve endings of the parasympathetic 
system. This effect of preventing mucous secretions is one which was deemed desirable 
for pediatric anesthesia. 

The effect on mucous secretions was excellent. No remarkable difference in the 
average pulse rates during general anesthesia in the children premedicated with either 
atropine or Banthine was observed. There was no appreciable skin flushing in 90 per cent of 
the cases. There was no instance of postoperative hyperthermia, due to Banthine, in this 
series of children who received the drug at a dosage of 1 mg. per year of age. Banthine is 


considered to be a better drug than atropine for preanesthetic medication in children. 
T. J. C. 


ORAL PATHOLOGY 


Adamantinoma in Relation to Tooth Development. E. B. Manley. Australian J. Dent. 
58: 141, June, 1954. 


“Adamantinoma has frequently been described as having histological features which 
correspond to the enamel organ but without enamel-forming properties. 

“This may be true of certain cells of the enamel organ which have attained a stage 
of development prior to the formation of odontoblasts and dentine matrix. 

“Champion, Moule and Wilkinson have observed that the one characteristic by which 
this type of tumour can be distinguished from the squamous celled or basal celled carcinoma 
is by the differentiation of the peripheral layer of cells into long columnar cells that re- 
semble internal dental epithelium. 

“Tt is extremely important to appreciate the part that epithelium plays in tooth 
development before considering the nature of certain epithelial tumors of the jaws. A lack 
of appreciation of the need for a detailed study of tooth development has undoubtedly been 
responsible for many misconceptions concerning the nature of, and even what is meant by 
adamantinoma. It would, therefore, serve no useful purpose to refer at length to the 
confusing statements that have appeared in the more recent literature on the subject. The 
main purpose of this communication is to submit tooth development and other evidence 
in support of the hypothesis that a typical adamantinoma is a tumour essentially of dental 
origin and that it may arise from cell residues on the dental lamina. 
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“The differential diagnosis of basal cell carcinoma and adamantinoma is of some 
clinical importance. A basal cell carcinoma responds more readily to deep x-ray therapy, 
while some success is claimed for this treatment of adamantinoma, it is more often 
regarded as being unsatisfactory and disappointing. Davis, in a recent investigation of 
, found that necrosis of the bone, osteomyelitis and burning of the mucosa and skin 
have occurred without any benefit but with considerable misery to the patient, and that 
e X-ray photographs may indicate some superficial improvement, the more inaccessible 
leep portions of the tumor remain with subsequent recurrence. It appears reasonable to 
ct that in the case of adamantinoma where cells have undergone a marked degree of 
differentiation there would not be a ready response to X-ray therapy. There are cases when 
siderable difficulty has been experienced in histological diagnosis, where it is important 


to recognise even slight degrees of cell differentiation in a tumor tissue. For reasons 
already stated, whenever doubt is felt the examination of serial sections should be under- 
| a 


taken.” 


Fibrous Dysplasia of Bone. V. J. F. Brightman. D. J. Australia 25: 250, November, 1953. 


“Tf equal credence is given to the schools of thought on this subject, it is evident that 
there is no easy solution to the problem of the nature of these lesions, variously named, 
‘fibro-osteoma,’ ‘ossifying fibroma’ or ‘fibrous dysplasia,’ and, at the same time, classified 
into separate etiological groups. The problem can be represented by two propositions: 


“Either (1) we are concerned with two apparently identical disease entities which 
represent two different pathological processes, 
or (2) the two disease entities represent the same process, either neoplastic or 
not. 


“T think it is relevant here to make several comments on this: 


“1. The term, ‘hamartoma,’ originally used by Albrecht, I believe about 50 years ago, 
has, with the work of Willis and Lichtenstein and Jaffe, been revived in pathological 
literature. These hamartomas have been described as tumor-like malformations resulting 
from flaws of development and characterized by defects of tissue combination. They are 
thus strictly developmental malformations, though this does not necessarily imply that 
they are congenitally acquired. Malformation, generally, even those involving an excess 
of tissue, such as accessory spleens, supernumerary digits, etec., would not be mistaken 
for tumors. Confusion has occurred most frequently as regards those malformations in 
which the various tissues of the part are present in incorrect proportions or distribution 
with prominent excess of one particular tissue; these are properly designated as hamar- 
tomas. 

“Their behavior seems to be known quite satisfactorily for the clinical pathologist 
to study them, as is evidenced by the treatment of fibrous dysplasia, but the more important 
study of the nature of these ‘congenital’ errors of the development has been neglected, and 
there I am probably exgeeding the bounds of our knowledge. 

“What is the nature of a hamartoma? And I suppose an equally pertinent question 
would be to ask, ‘What is the nature of the neoplastic process?’ 

“2. Just where does the boundary lie between a hamartoma and a neoplastic lesion? 
I fear that in contrasting the two theories of the nature of the jaw lesions under discussion 
[ have presented them as mutually exclusive classifications. Might not it be otherwise—that 
these apparently identical lesions represent a borderline condition where the developmental 
error, as represented by the malformation, approaches that fault, developmental or not, 
which results in a potentiality for unlimited growth, the neoplasm. 

“By this I do not intend to classify these lesions into yet another category. Rather 
do I want to point out that neither the neoplastic state nor the normal state of tissues has any 
definite boundaries. Granted, then, that there is some degree of truth implicit in our 
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pathological diagnosis implied by classification, may not this lesion represent a condition 
about which we should ask, not, ‘Is this lesion neoplastic or not,’ but, ‘What neoplastic 
potential has this lesion.’ 

“This is the possibility which presents itself logically to the author from a survey 
of the literature on the subject.” aoe. A. 


Actinomycosis and Squamous Epithelioma. D. Bloom and D. Gamsager. A. M. A. Arch. 
Dermat. & Syph. 69: 526, April, 1954. 


A 55-year-old white woman had an ulcer at the angle of the mouth, surrounded by a 
firm border. Purulent material drained from the base of the ulcer. Pathologic studies 
revealed actinomycosis and squamous cell carcinoma. There was a tumor in the right 
cervical region below the ear which was aspirated and actinomyces bovis isolated. 

The actinomycosis was treated with Terramycin, 2 Gm. daily, and penicillin, 600,000 u., 
twice daily. The epithelioma was treated with irradiation. Both the actinomycosis and the 
epithelioma responded to treatment. 7.4. C. 


ORAL MEDICINE 


Bone Changes Associated With Tooth Movement; the Influence of the Menstrual Cycle on 
the Rate of Tooth Movement. Elsdon Storey. Australian J. Dent. 58: 80, April, 
1954. 


“There is a cyclic variation in the rate of movement of teeth which is related to the 
menstrual cycle. During the first part of the menstrual cycle there is a significant decrease 
in the rate of movement of teeth, while during the second half of the cycle the rate in- 
creases, followed by a significant fall occurring before or at menstruation. 

“The movement of teeth is the result of resorption of bone and the factors con- 
trolling the cycle of tooth movement are associated with those controlling bone metabolism 
which is related to the rhythmical recurrence of the menstrual cycle. There is also a cycle 
of citric acid excretion associated with the menstrual cycle, the peak of the citric acid excre- 
tion occurring approximately at the same time as the maximum rate of movement of teeth is 
observed, and it is considered that both cycles are related to the same cause, that is, an in- 
creased rate of resorption of bone and decreased formation which occurs at this time during 
the menstrual cycle. 

“This increase in rate of resorption of bone and decreased formation could result from 
an interference of the tricarboxylic acid cycle by some hormones acting at the same time 
as, or just before, the time during the menstrual cycle at which citric acid excretion 
reaches its peak. 

“The estrogenic hormones are known to interfere with the growth of bone, and as they 
reach their greatest level at a time when there is little formation of bone, it is probable 
that they are partly responsible for the bone changes observed during the menstrual cycle. 
As these hormones are under the control of the pituitary gland, the cycle of variation in 
rate of resorption and laying down of bone (and movement of teeth) is due primarily to 


the rhythmical variations in cellular activity of the anterior lobe of the pituitary gland.” 
A. J. A. 


Acute Cardiac Arrest: Its Pathogenesis, Therapy, and Prognosis (Der akute Herzstillstand, 
seine Pathogenese, Therapie und Prognose). Kurt Stucke, Ernst Kern, and Sverre J. 
Loennecken. Langenbecks Arch. Deutsche Ztschr. Chir. 27: 266, 1953. 


If the blood pressure is zero and the pulse no longer palpable, the result may be: (2) 
complete cardiac arrest; (b) fibrillation; or (c) an extremely weak and no longer per- 
ceptible cardiac activity. 
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The onset of cardiac arrest is lightninglike and the presumptive diagnosis is based 
the appearance of a sudden deathly pallor, loss of pulse, darkening of the blood in the 
perative field, cessation of all bleeding, dilation of the pupils, and loss of tonus in the eye- 
all. Respiration may persist for a few more seconds. The electrocardiogram is of no 
agnostic value. 
Etiological factors include overdosage of narcotics, sensitization of the myocardium 
th adrenaline, and operation on excited or frightened patients without proper sedation. 
Immediate artificial respiration and administration of 100 per cent oxygen by in- 
halation are recommended as supportive measures while methods of procedure are dis- 
issed. 
The prognosis depends upon the length of time that the heart and brain are de- 
prived of oxygen and blood, and largely upon whether such a deficiency strikes a normal organ- 
sm or one already affected by chronic hypoxemia. T. J.C. 


Histoplasmosis: Clinical and Pathologic Study of 20 Cases. D. N. Vivian, L. A. Weed, 
J. R. McDonald, O. T, Clagett, and C. H. Hodgson. Postgrad. Med. 15: 32, January, 
1954. 

Histoplasmosis is a granulomatous disease caused by fungus. The clinical manifesta- 
tions of the disease may be quite variable and may simulate tuberculosis. 

In one patient, on the tongue there was a superficial ulceration with the loss of squamous 
epithelium, slight undermining of the edges, and a flat base covered with fibrin and begin- 
ning organization. 

Another patient had a labial lesion from which histoplasma capsulation was cultured 
from scrapings. 


There is no specific therapy for the disease. Tt. J. G. 


ORAL SURGERY 
Cranio-Facial Thrombo-phlebitis. Cernea and J. Lauter. Rev. de stomatol. 11: 1077, 1953. 


This article includes a review of the literature with an analysis of 114 reported cases. 
A brief anatomic study, referring mostly to the work of Lepp, describes the venous dis- 
tribution and drainage of the facial area. There are four pathways for a thrombo- 
phlebitis from a dental focus to reach the cranium. The two main ones are: 

1. The facial angular ophthalmic vein pathway, through which infection reaches the 
cavernous sinus, and 

2. The pterygoid pathway, with three possibilities—(a) the pterygo-ophthalmic path- 
way through anastomosing veins with the ophthalmic one; (b) the pterygo-cavernous 
pathway through emissary veins, which surrounds nerves in their canal or foramina as they 
exit at the basis of the skull; or (c) the pterygomeningeal pathway, reaching the middle 
cerebral fossa. 

The pterygoid pathway is the most important. It was involved in 67 per cent of the 
reported cases in which the pathway was studied, and most frequently the left side was 
involved. They gave no explanation for this peculiarity. 

Clinically, two main types of phlebitis may be distinguished: 

1. The exocranial phlebitis, including phlebitis of the facial ophthalmic and frontal 
veins, and 

2. The endocranial phlebitis, including the well-known cavernous sinus thrombosis 
and the superior sagittal sinus thrombosis. 

The latter follows a phlebitis of the cutaneous type from the frontal, or the tem- 
poral, then the diploie veins involving, finally, the superior sagittal sinus. There are signs 
of venous stasis in the scalp and forehead, signs of cranial hypertension with papillary 
stasis, headache, vomitus, and neurological signs of an hemiplegic or epileptic type. 

A common sign seen in all the different types of endocranial phlebitis is the poor 
general condition of the patient, with high fever thrills and fast pulse, 
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The recommended treatment includes removal of the primary causes, examination and 
culture of pus, hemoculture if necessary, and lumbar puncture, so as to institute specific and 
efficient treatment. High doses of antibiotics as prescribed, and daily administration of 
heparin or Dicumarol for repeated control of the bleeding and clotting time. The treatment 
with antibiotics should be started right away without waiting for the results of the laboratory 
examination. The death rate is much lower since the discovery of sulfamides and antibiotics. 

J. L. 


Unilateral Hairy Tongue. L. Metzger, and B. Farfel. Arch. Dermat. & Syph. 69: 497, 
April, 1954. 


This case is presented because of a “bad taste” and a brown spot which appeared on 
the left side of the patient’s tongue two weeks after a mandibular block of Novocain 
was given by his dentist on the same side. 

The lesion was on the dorsal surface, left side, extending from the tip to the base. 
It is believed that the presence of epinephrine in the anesthetic solution leads to local 
vasospasm, with consequent decreased functioning of the mucous and albuminous glands 
of the involved side of the tongue. This interference may initiate changes on a neuroana- 
tomic basis. 

The tongue was treated by daily application of a medication which contained, as the 


main ingredient, zine phenosulfonate. The condition cleared up in two weeks. 
2.8. C. 


Facial Deformities. Terence G. Ward. Australian J. Dent. 58: 153, June, 1954. 


The deformities resulting from surgery on the jaws are sometimes severe. Hemi- 
resection of the mandible is often indicated for a nonmalignant tumor when local incision 
is not an adequate treatment. There is no need to allow the patient to exist for months 
with only half of the mandible, as the defect can be remedied with an immediate bone 
graft. After removal of the diseased section, the end of the remaining section is prepared 
to take a bone graft by cutting a step on the bone to which the graft can be wired. The 
donor bone is removed from the crest of the ilium (cancellous bone is better than cortical 
bone) and it is shaped to extend back to the angle of the jaw. There is no need to 
extend it in order to reproduce the shape and position of the ascending ramus. In practice 
it is found that if nothing more than the angle is reproduced, no functional or cosmetic 
disability follows. The mandible is splinted to the maxilla and, after release of the inter- 
maxillary fixation in six weeks’ time, a training flange is fitted to the lower splint in order 
to make sure that the patient maintains his centric biting movements. A. J. A. 


The Use of Acrylic Implants in One Stage Reconstruction of the Mandible. M. J. Healy, 
J. L. Subay, H. H. Niebel, B. M. Hoffman, and M. D. Duval. Surg., Gynec: & Obst. 
98: 395, April, 1954. 


A method is described in which the immediate restoration of the surgically resected 
mandible is done, using a custom-built prosthesis of acrylic. 

Working as a team, the surgeon, prosthodontist, and laboratory technician can pro- 
duce and implant an acrylic prosthesis with satisfactory results. 

Restoration of the lateral segments of the mandible, including replacement of the 
temporomandibular joint, has been more satisfactory than replacement of the anterior 


segment. 
The authors report the results as poor in one case, partly successful in three cases, and 
excellent in four cases. T. J.C. 
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Operative Oral Surgery 


METASTATIC TUMORS OF THE ORAL CAVITY 


InviING SALMAN, D.D.S., F.A.C.D.,* anp Irwin LanGEL, D.D.S.,** 
New York, N. Y. 


ETASTATIC tumors to the jaws, as reported in the literature, are com- 
M paratively rare. The reason for this is that routine examination of the 
jaws for secondary lesions is by study of skull radiograms. With skull radio- 
grams, there is an overlapping of both sides of the mandible and the presence 
of any bone changes may not be detected. Intra- and extraoral films should 
be included when looking for metastatic lesions. We believe more of these 
lesions would be found if this routine were carried out. 

On oeeasion, the jaws are the first places in which the metastatic lesion 
is discovered. In the early stages pain, swelling, and sometimes numbness 
may be the chief complaints. The clinical and radiographic differential diag- 
nosis at times is very difficult to make. It is because of this difficulty that 
histologie tissue examination should be resorted to as an aid in establishing 
a diagnosis. Following the identification, a search for the primary site should 
be made. 

Salman and Darlington reported eleven cases of metastatic tumors. In 
seven of these cases, the discovery of the lesion in the oral cavity led to find- 
ing the primary lesion and other metastatic lesions. In the remaining four 
cases, there were other metastatic manifestations besides the oral one. 


The cases reported were as follows: 


Metastatic carcinoma 
Lymphosarcoma 
Ewing’s tumor 
Multiple myeloma 
Kaposi’s sarcoma 


mp bt > 


There are many primary tumors responsible for bone metastasis. Accord- 
ing to Geschickter and Copeland, the most frequent sites in 334 cases were: 
(1) the prostate, (2) the breast, (3) the kidney, and (4) the gastrointestinal 
tract. There were thirty-six cases of undetermined source. 





*Associate Professor of Oral Surgery, New York University College of Dentistry ; Director 
and Attending Oral Surgeon, Beth Israel Hospital; Oral Surgeon, Montefiore Hospital. 

** Assistant Clinical Professor of Oral Surgery, New York University College of Dentistry; 
Oral Surgeon, Rockaway Beach Hospital. 
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Case Reports 


Case 1.—On Oct. 14, 1950, a 53-year-old white woman was admitted for the second 
time to Montefiore Hospital, with a known metastatic lesion. She had undergone a radical 
mastectomy five years before admission. This was followed by obvious metastasis, for 
which she received irradiation and hormone treatment. 

On Feb. 23, 1950, the patient developed swelling and pain in the left mandible. 


Radiographic Examination.—An osteolytic process of the body and ramus of the 
left mandible with numerous punched-out areas was revealed (Fig. 1). 

A microscopic report of biopsy was positive of a metastatic tumor from the breast. 
Toward the end of her hospital stay she became confused, disoriented, and had occasional 
convulsions, which were controlled by Dilantin. The patient died June 3, 1951. 


Case 2.—On Aug. 25, 1950, a white man, 65 years of age, was admitted to Montefiore 


Hospital with a known diagnosis of cancer of the breast. He complained of pain radiating 
down both legs, weakness, weight loss, and anorexia. 


Past History.—The patient had suffered a traumatic injury to the left arm in 1944. 
He had had diabetes mellitus for six years. 

Clinical Examination—An examination made on Sept. 28, 1950, revealed bleeding 
from the molar area where a tooth had been removed more than two months previously. 
The bleeding was controlled with Oxycel. 


Radiographic Examination.—Destruction of bone was found in the body of the left 
mandible in the premolar and molar region (Fig. 2). 


Biopsy Report (left mandible).—A biopsy report on Oct. 13, 1950, revealed meta- 
static cancer of the jaw. 
The patient deteriorated progressively and died on Oct. 19, 1950. 


Autopsy.—Cancer of breast with metastasis to lung, bones, mandible, and liver. 


Case 3.—On Sept. 14, 1949, a 62-year-old white woman was admitted to Montefiore 
Hospital with pain in the right thigh and a lump in the left parietal region. X-ray ex- 
amination showed a pathologic fracture of the right femur. 


Past History.—The patient had undergone a right nephrectomy for a hypernephroma 
on June 29, 1948, at Memorial Hospital. About one year later the patient complained of 
dyspnea and chest pains. 

X-ray pictures revealed metastatic lesions of the right lung and pleura, for which 
the patient received radiotherapy. Clinica] examination of the mouth revealed a growth 
about the size of a plum in the lower right molar area (Fig. 3). No roentgenograms were 
taken of the mandible, as the patient was too ill to be moved. A biopsy was performed 
at her bedside. 

Microscopic Examination.—Metastatic adenocarcinoma, probably of the thyroid 
region. 

The patient ran a downhill course and died Oct. 5, 1949. 

Autopsy.—Hypernephroma (postnephrectomy) with metastasis to scalp, brain, lung, 
bones, and gingiva. 


CasE 4.—A 64-year-old white woman was admitted to Montefiore Hospital on May 4, 
1949, with a hard, round mass in the region of the right mandibular joint. 


Past History.—The patient was admitted to Brooklyn Jewish Hospital in April, 
1949, with a complaint of back pain and blood discharge from the vagina. A dilatation 
and curettage operation was performed. The pathologic report indicated epidermoid car- 


cinoma. 
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Fig. 1. Fig. 2. 


Fig. 1.—Radiogram of left mandible shows an osteolytic process of the body and ramus. 
The lesion is a metastatic carcinoma from the breast. 

Fig. 2.—Lateral plate radiogram shows destruction of bone in left body of mandible. 
This lesion is a metastatic carcinoma from a carcinoma of a male breast. 





Fig. 3—Photograph of a growth in the lower right molar region. This is a metastatic lesion 
from the kidney. 
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Later, a hysterectomy was attempted but, because of friable tissues due to meta- 
static disease, only a bilateral salpingo-odphorectomy was performed. 


Present History.—There was a hard mass extending from the zygoma in front of the 
ear and including the parotid region. Severe pain was present in the right side of the 
tongue. 

X-ray examination of the chest showed a nodule in the left upper lobe, suggestive 
of metastasis. X-ray examination of the right mandible showed complete destruction of 
the head and neck of the right condyle (Fig. 4). 





Fig. 4.—Lateral plate radiogram shows complete destruction of the head and neck of the right 
condyle. This is a metastatic tumor. The primary lesion was in the uterus. 


A punch biopsy specimen of this area did not contain the tumor tissue. At this 
point a progressive physical decline led to the death of this woman on Aug. 7, 1949.° 


Diagnosis.—Cancer of the uterus with metastasis to the lung and right mandibular 
joint. 

Case 5.—A 47-year-old Negro woman was admitted to Montefiore Hospital on Sept. 
11, 1951. 


Past History.—In March, 1951, the patient was admitted to Mount Sinai Hospital 
with a swelling of her left cheek and gum which had persisted for three months. Biopsy 
of the left mandible indicated plasmocytoma. A diagnosis was made of multiple myeloma 
associated with extreme anemia. Roentgenograms showed a diffuse distribution of osteo 
lytic lesions throughout the body skeleton. Bence-Jones albuminose was found in the 
urine. The patient received x-ray therapy and was discharged. 
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Present History.—Because of a downhill course, accompanied by chills, fever, and 
pain in the thorax, the patient was admitted to Montefiore Hospital. 

Radiographic Examination—The previous finding of skeletal involvement was con- 
firmed. 

Lateral plates of the mandible showed extensive radiolucent areas in the body and 
ramus of the right and left sides of the mandible (Figs. 5 and 6). 


Fig. 5. 








Fiz. 6. 
Fig. 5.—Lateral plate radiogram of left mandible of patient with multiple myeloma show- 
ing numerous areas of involvement of the mandible. 
Fig. 6.—Radiogram of opposite mandible of patient with multiple myeloma showing 


metastatic involvement. 


A radiogram of the skull shows numerous punched-out radiolucent areas of meta- 
static lesions (Fig. 7). 

The patient was given x-ray therapy and, again doing well, was discharged in 
February, 1951. 
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Fig. 7.—Radiogram of skull of patient with multiple myeloma showing metastatic involvement. 





Fig. 8. Fig. 9. 


Fig. 8.—Photograph showing swelling from metastatic tumor of right side of face. 
Fig. 9.—Photograph showing metastatic lesion in lower right molar area. 
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Case 6.—The patient, a white man, aged 65 years, reported to the Oral Surgery Clinic 
at New York University, complaining of pain and swelling of the right mandible. 


Past History.—About two years before, this patient was operated on at Brooklyn 
Jewish Hospital for a carcinoma of the prostate gland. 


Present History.—About four months before, the patient had a lower right second 
premolar removed, Since that time the area had become swollen. An incision and drainage 
was attempted, without relief, by his dentist about one week before the patient reported 
to the Oral Surgery Clinic. 


Clinical Examination.—There is a distinct enlargement of the right side of the face, 
from the premolar to the angle of the jaw (Fig. 8). Intraorally, there is a bright red, 
ilcerated lesion extending from the lower right premolar to the third molar area (Fig. 9). 
This lesion appears granular throughout and is cheesy in character. There is no discharge 
present. 

Radiographic Examination.—A lateral plate showed spotty breakdown of bone from 


the premolar to the angle of jaw, simulating an osteomyelitis. At this distal portion, there 
appeared to be some notching of the border (Fig. 10). 





Fig. 10.—Lateral plate radiogram of metastatic tumor in right mandible. The primary lesion 
was in the prostate gland. 


Clinical Diagnosis.—A diagnosis of metastatic tumor was made in view of the ab- 
sence of the clinical symptoms of a localized osteomyelitis. 


Biopsy report.—Metastatic tumor. 
The patient was referred to Montefiore Hospital for treatment. 


CaSE 7.—This was the first Beth Israel Hospital admission of a 58-year-old white man 
in apparent chronic distress. When admitted on Sept. 20, 1950, he appeared to be some- 
what weakened and complained of severe epigastric pain. 
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Past History—On March 4, 1950, the patient was bronchoscoped and was told that 
there was an inoperable tumor in ‘‘the chest.’’ He was given five x-ray treatments at 
Flower Hospital. He had been confined to bed since that time because of weakness. 


Present History.—The patient was complaining of epigastric pain with anorexia. 
X-ray examination of the chest showed a lobulated and infiltrating mass in the region of 
the right hilum, extending into the right lung. The appearance of the mass was thought 
to be that of a malignancy. 

In the mouth, a pedunculated mass was seen extending downward from the upper 
left second molar area, covering the occlusal surface of the first molar, and extending on 
to the palate and to the mucobuccal fold. The undersurface was invaginated by the oc 
clusal surface of the lower teeth (Fig. 11). The lesion was of three weeks’ duration, havy- 
ing recurred after removal four weeks before. 

The biopsy report showed anaplastic epidermoid carcinoma with acute inflammation 


and necrosis. 





Fig. 11.—Growth in upper left molar area is a metastatic tumor. The primary lesion was in 


the lung. 


The patient entered the hospital with a far-advanced cancer of the lung with metas- 
tasis to the various bones, including the jaw and skull. He developed cerebral involvement 
and died of this on Oct. 13, 1950. 

Summary 

We report seven additional metastatic lesions to the jaws. The primary 
sites are: two from the breast and one each from the kidney, uterus, prostate 
gland, and lung. 

Conclusion 

In conclusion, we may state broadly that the dentist has a grave responsi- 
bility to the public, because of his training and opportunities to examine pa- 
tients, in the discovery of these benign and malignant growths of the oral 
cavity. He has the further responsibility of being certain that his patient 
is directed along proper paths for treatment. Early diagnosis and prompt 
and proper therapy are goals for which the profession should strive in the 
treatment of tumors of the mouth. This is an opportunity to perform a true 
public health service. 

We wish to thank Dr. William F. Harrigan, Professor of Oral Surgery, New York 


University College of Dentistry, and Director of the Dental Department, Bellevue Hos- 
pital, and Dr. David Tanchester, Director of the Dental Department, Montefiore Hospital, 
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for the source of some of this material. Photographs and case reports used in this article 
are of patients from the Oral Surgery Clinic at New York University College of Dentistry, 
Montefiore Hospital, Beth Israel Hospital, and from private practice. 
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SOLITARY NEUROFIBROMA (NEURILEMMOMA, SCHWANNOMA) OF 
THE ORAL CAVITY 


Karu W. Bruce, D.D.S., M.S., RocHEesTer, MINN. 


ENIGN tumors (neurofibromas) derived from the sheath of peripheral 
nerves are relatively common; yet it is unusual to observe a solitary 
tumor of this type in the jaws or oral cavity. 

According to Schroff,) Stout reported that from 1926 to 1944, 130 cases 
of neurilemmoma were recorded in the laboratory of surgical pathology of 
Columbia University. In two of these 130 cases, the tumor involved the oral 
cavity and pharynx. 

Stout,? in 1935, reviewed the literature and found reports of ten cases of 
neurilemmoma of the tongue and sublingual tissues. He also found four cases 
in which the tumor affected the hard palate. Since that time, Zilkins,* Coates,‘ 
Goldman,® Rushton,® Schroff,: Christiansen and Bradley,’ Willis,’ Thoma,’ and 
Spilka,?® among others, have described solitary intraoral or jaw tumors 
derived from the sheath of peripheral nerves. 

The origin of neurofibroma has been the subject of much investigation and 
difference of opinion. Penfield and Mallory,’* for example, expressed the 
belief that the tumor arises from perineural mesodermal connective tissue and 
the cell type, therefore, is that of a connective tissue cell. However, Verocay™ 
and Masson‘ are among those who have expressed the opinion that the tumor 
arises from the Schwann cell sheath which is the inner covering of the 
peripheral nerve fiber. The Schwann cell is a neural crest derivative; thus, 
if such an opinion of origin is accepted, these growths must be considered 
ectodermogenic tumors. 

Stout,’® however, has pointed out that in tumors the difference between a 
neuroectodermal Schwann cell and an endoneurial connective tissue cell of 
mesodermal origin often cannot be determined because the cells are similar 
in that both are spindle-shaped and capable of producing collagen and 
reticulum. 

Bernier’ has said that the nomenclature of neurogenic fibromas is quite 
confused because of the complexity of their background. The nerve fiber is 
surrounded by a perineurium and endoneurium and by the sheath of Schwann. 
Many workers believe that these nerve coats are so intimate that separate 
tumors cannot arise from an individual layer without involving the others. 
Bernier’® has expressed the opinion that probably this is essentially accurate, 
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although tumors of the Schwann layer are still regarded as separate entities. 
He has further observed that certain authors refer to the common neurogenic 
fibroma as a perineural fibroblastoma; however, he has suggested that the 
term neurofibroma is perhaps better, since it may imply inclusion of tumors of 
neuroepithelial origin. The term neurilemmoma has been offered as an inclu- 
sive designation of all neurogenous fibromas, according to Bernier. He has 
indicated, however, that its use results in much confusion, because of the 
fact that the term has been applied by a few authors to schwannoma. In 
addition, Bernier has expressed the belief that it is perhaps most convenient 
to consider only two types: (1) the neurofibroma arising from either the 
endoneurium or the perineurium and often containing neuroepithelial elements 
and (2) the schwannoma, which is primarily neuroepithelial. 

Thus, a considerable number of names have been applied to the benign 
tumors of the nerve sheath, such as neurofibroma, perineural fibroblastoma, 
neurilemmoma, neurinoma, schwannoma, peripheral glioma, fibroma of the 
nerve sheath, and neuroma. 

Neurofibromas assume a central situation in the cranial cavity and are 
commonly observed to be associated with the root of the eighth cranial 
nerve. They also oceur rarely on other cranial nerves, especially the optic and 
trigeminal. The neurofibromas observed in the mouth and jaws are tumors of 
the peripheral nerves, with the peripheral branches of the fifth cranial nerve 
most frequently being implicated. 

Clinically the tumor, when it occurs in the soft tissues, usually presents 
as a firm, rounded, nodulated swelling. A large neurofibroma may have 
cystic degenerative changes, thus being somewhat more yielding to pressure 
from the fingers. It also has been reported that the tumor may appear 
centrally in the jaws, particularly in association with the mandibular nerve, 
and in this intraosseous site the tumor is osteolytic in character.® © * 7° 
Roentgenographically, a tumor so situated in the mandible appears as an 
osteolytie fusiform expansion of the mandibular canal or an irregular radio- 
lucent area extending away from the mandibular canal. On occasion the 
tumor, when situated intraosseously, may expand to perforate the cortex of 
the jaw and distend the periosteum, thus presenting in the mouth as a mass.’ 
If the mass is large, ulceration and inflammatory and necrotic changes may 
occur owing to oral trauma and subsequent infection with oral bacteria. 

When an important nerve trunk, such as the third division of the fifth 
nerve, is involved with the tumor, there may be sensory disturbances such as 
pain and paresthesia corresponding with the affected fibers of the nerve, but 
this does not always oceur. In fact, Thoma’ writes that nerve symptoms are 
not usually a feature. However, in the cases reported by Goldman® and 
Spilka,”® in which the mandibular canal was expanded by a neurofibroma, the 
patients had a great deal of pain. 

Reports of neurofibromas of the peripheral nerves seem to suggest that 
these tumors affect no special age group. The duration of symptoms varies 
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considerably, from a few months to many years. The majority of these 
tumors have a long duration because of their slow growth and the infre- 
queney with which pain or other neurologic symptoms are produced. 

At the time of surgical exposure, the tumor is usually yellow, pink, or 
gray. The tumor tissue is usually of uniform texture and moderately firm in 
consistency. Large tumors, however, may show hydropic, cystic, or necrotic 
changes. The tumors are usually rounded and ovoid, but they may assume 
unusual shapes and sizes, depending upon their location. The majority of the 
writers have expressed the belief that the tumor is well circumscribed and 
often encapsulated. However, Bernier’® has asserted that usually it is not 
encapsulated, thus making surgical intervention difficult. If the tumor arises 
from a large nerve, the intact nerve bundles may be observed to pass to one 
side of it or through it, or to spread out over its surface. Figi,’’ in discussing 
a neurofibroma of the nasopharynx, observed that the tumor is always 
associated with a nerve but the nerve may not be demonstrable at the time 
of operation owing to inadequate exposure and to vascularity of adjacent 
tissues. 

Stout? and Willis* have expressed the opinion that local removal will 
effect a cuire in the great majority of cases. When the tumor involves a large 
nerve, it is usually not necessary to excise the nerve. Careful stripping of the 
nerve bundles from the surface of the growth usually will permit its enuclea- 
tion. It may be impossible to strip completely the involved nerve or its 
branches in some cases, with the result that some of the terminal branches 
may be excised with the specimen. Hence, temporary sensory disturbances 
of the oral structures supplied by such nerve branches may follow operation, 
but these most frequently disappear after a period of months. If the growth 
is not encapsulated, surrounding uninvolved tissue must be excised as well. 

Recurrence has rarely followed enucleation of the tumor. Stout? related 
that in several of the cases included in his study it seemed very probable that 
part of the tumor and its capsule were left behind because of inaccessibility ; 
yet in no instance was there any evidence of a local reappearance of the 
growth in his series. 

Stout? maintained that the malignant properties, infiltration and metas- 
tasis, never occur in neurilemmoma. Willis* took exception to this view, 
indicating that he would rather take an open-minded stand regarding 
malignant degeneration of a neurilemmoma. He presented a case which he 
offered as an example of a neurogenic sarcoma that had formed in a neurilem- 
moma of the abdomen. 

Hicks and Warren™ have said that the solitary form of this tumor is 
likely to be benign, and that either recurrence after operation or malignant 
change is rare. 

Thoma’ considers two types of neurogenic tumors. One is the neuro- 
fibroma which arises from either the endoneurium or the perineurium, and the 
other is the schwannoma which is primarily neuroepithelial. He expresses the 
belief that in the neurofibroma there is a gradual transition from the benign 
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to the most malignant forms, and therefore reasons that the benign neuro- 
fibroma should receive radical local treatment. He indicates that the prognosis 
is good with conservative treatment of schwannoma. 

Antoni’® deseribed two microscopic types of tissue in schwannoma or 
neurilemmona. These he called “type A” and “type B.” He observed that 
the tumor may be comprised of either of the two types of tissue, or of a 
combination of both. 

Type A tissue is characterized by parallel elongated spindle cells, which 
are orderly arranged and which resemble Schwann cells, and by intercellular 
fibers which run parallel to the long axis of the nuclei but are situated between 
the parallel rows of cell nuclei. The “lining up” of the parallel rows of cell 
nuclei is often referred to as palisading. The palisaded elongated cells may 
tend to produce the effect of forming streams and eddies or they may be 
arranged in such a manner as to produce whorls which have been referred to as 
Verocay bodies. The palisaded arrangement of cells is not always present and, 
in fact, may be so sparse that it is found only by diligent search. 

Type B tissue, as described by Antoni, shows no arrangement of fibers or 
cells such as is present in type A. A loose meshwork of cells of variable shapes 
is observed with intercellular vacuoles and microcystic degeneration. The inter- 
cellular fibers are composed of reticulin, with collagen bands being scanty or 
absent. It is possible that type B tissue may be the result of degenerative 
changes in type A tissue. 

As was mentioned earlier, type A and type B tissue are often found to- 
gether, but their junctions are usually abrupt. 

According to Willis,* neurilemmoma or schwannoma fibers consist of a 
form of reticulin and collagen which, however, stains somewhat differently from 
fibroblastie collagen. With van Gieson’s stain this collagen often assumes vary- 
ing tints of yellow, orange, and brown, but in old dense tumors it stains red or 
pink like mesenchymal collagen. 

According to Stout,’ vascularity is quite pronounced in some tumors. The 
vessels are chiefly capillaries, and not infrequently they are widely dilated and 
sometimes thrombosed. Hemorrhage in the tissues is of frequent occurrence 
and old phagocytosed blood pigment is often found. Stout? has called attention 
to the formation of dense collagen sheaths about the vessels of some tumors of 
the variety under diseussion. He has stated that, although there is no doubt 
that blood cireulates through these rigid and probably impervious tubes, they 
possibly are useless for nutrition. This feature may account for the degenera- 
tive changes frequently seen in the tumor. 

Although lipid-laden foam cells have been asserted to be associated with 
this type of tumor, Stout? has related that in his experience foam cells are not 
often found. 

The malignant counterpart of this tumor is the neurogenic sarcoma which 
has been observed to appear in the mouth and jaws. Hicks and Warren" have 
asserted that a neurogenic sarcoma is diagnosed when a tumor arising in a 
nerve sheath presents histologically malignant characteristics, namely invasive 
growth, pleomorphism of cells, hyperchromatic nuclei, increased mitotic activity, 
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and anaplasia. According to them, some of these tumors become extremely 
anaplastic, at which time they are histologically indistinguishable from 
spindle-cell sarcoma derived from other sources. In such circumstances, 
origin in a nerve sheath should be established by gross evidence or by the 
microscopic appearance of the typical nerve sheath palisades. 

The following case of solitary neurofibroma of the mandibular alveolus 
presents some features that are sufficiently uncommon to warrant its report. 


Report of Case 


A 36-year-old white man was referred to the Mayo Clinic because of a tumor which 
was located on the left edentulous mandibular alveolus in the molar and second premolar 
regions. The patient related that he had experienced a sore throat on the left side 
approximately one month prior to this initial visit to the clinic. A week later, he had 
noticed a yellow prominence on the crest of the edentulous left mandibular alveolus in the 
molar region. Following this, in approximately two weeks, the yellow prominence had 





Fig. 1.—Ulcerated tumor in the left posterior mandibular alveolus measuring approxi- 
mately 3 by 2 by 2 cm. which proved to be an infected neurofibroma (neurilemmoma) on 


histopathologic examination. 


grown to the extent of assuming the proportions of a tumor. The patient immediately 
consulted his local oral surgeon who took a biopsy specimen, on the basis of which a 
diagnosis of benign chronic inflammatory tissue was made by a pathologist. The oral 
surgeon, in view of the rapid and rather extensive growth of the tumor, doubted the 
benignancy of it and referred the patient under the assumption that this growth might be 
a rapidly growing malignant neoplasm. 

At time of oral examination at the clinic, the tumor was irregular and ulcerated, with 
a yellowish-gray slough on its surface in some areas. It measured approximately 3 by 2 by 
2 em. (Fig. 1). The ulceration of the growth may have resulted in part from the biopsy 
procedure performed one week before. In the face of ulceration and secondary infection 
the tumor was not particularly painful to manual palpation, nor did the patient complain 
of pain associated with this mass. There was no accompanying paresthesia or numbness. 
Considerable submaxillary swelling on the left side and a palpable, painfully enlarged, left 
submaxillary lymph node were present. Trismus was minimal, however. 

Complete full-mouth periapical dental roentgenograms revealed some osteolysis in 
the mandibular alveolus subjacent to the tumor. The dental roentgenogram did not present 















1155 


NEUROFIBROMA OF ORAL CAVITY 


SOLITARY 


‘jeuvo i1B[nqIpueuU 
yons ul A[sojsejuy pue}xe9 yOu seop j3nq ‘pezyeoUTjep [[eaM suvedde YoTYM Aousonlorpes aulos st 








24} Yono} 0} sev s9UuUBUI B 


2194} OWN} 84} 0} JUsOeIqns 92Iq 
-|]puBvUI 94} UT ‘SsUOTZe1 IBjOUIOId pUOdes PUB IB[OUI 3Ja] 94} UI SN[OSATe IB[NqIpuBWI JOI19}sOd yJo, 94} Sulddeo sowNL—'z 


2 ‘Sa 








1156 KARL W. BRUCE 


the irregular, diffuse, stippled type of rarefaction in the mandible which often is seen in 
conjunction with malignancy but, rather, an osteolytic defect with well-delineated margins, 
The area of smooth rarefaction did not seem to extend inferiorly in such a manner as to 
be in contact with the mandibular canal (Fig. 2). 

Physical examination disclosed that the patient was obese, with a blood pressure of 
115 mm. of mercury, systolic, and 70, diastolic, and a pulse rate of 72 per minute. 
Examinations of the heart and lungs gave essentially negative results, as did examination 


of the ears, nose, and throat. The blood and urinary values were all within normal range. 


A roentgenogram of the thorax did not reveal any evidence of pulmonary disease. 


Fig. 3.—a, Fasciculated arrangement of the tumor tissue which has the characteristic 
features of neurofibroma (neurilemmoma). There are rows of palisaded nuclei separated by 
a band of fibers without nuclei. Verocay bodies can be made out in some areas. This field 
is typical of Antoni type A tissue (hematoxylin and eosin; magnification, X50). 0b, Neuro- 
fibroma (neurilemmoma) with zones of subacute infiltration of inflammatory cells, hemorrhage, 
hyalinization, and necrosis. Capillaries appear to be circumscribed by thin collagen sheaths. 
Tissue at the lower right portion of the field is suggestive of Antoni type B tissue (hematoxylin 
and eosin; magnification, x90). 


Surgical excision and enucleation of the tumor left a smooth concavity in the body 


of the mandible which was not associated with the mandibular canal or nerve. On 
pathologic examination the cut surface of the tumor had a mottled color from the brick 
red and gray superimposed on a background of pale yellow. The tumor was moderately 
firm. A microscopic diagnosis of infected neurofibroma (neurilemmoma) was made (Fig. 
3, a and b). 

The patient made an uneventful recovery and there was no suggestion of recurrence 


six months after operation. 
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Comment 


The rapid growth of this tumor, plus surface ulceration, submaxillary 
lling, and homolateral submaxillary lymphadenopathy were physical signs 
‘hich could have been associated with an infected malignant neoplasm. It 
was gratifying, therefore, that this tumor proved to be an infected neuro- 
fibroma (neurilemmoma) on histopathologic examination. The superimposed 
fection of the tumor with concomitant submaxillary swelling and lymph- 
adenopathy was no doubt due to secondary infection introduced by the biopsy 
procedure and probably was also due, in part, to oral trauma. 

That the tumor originated from the sheath of a branch of the mandibular 
nerve in the mucoperiosteum of the alveolar gingiva and extended into the 
body of the mandible, creating a bony defect, cannot be affirmed or denied. 





; Fig. 4.—Lateral roentgenogram of the jaw demonstrating a tumor (neurofibroma) that 
is associated with the mandibular nerve in a 40-year-old man. The fusiform manner in which 
the tumor has expanded the mandibular canal is evident. This tumor had not changed in size 
appreciably over a ten-year period. No associated symptoms were present. 





It would seem more plausible, however, to assume that the tumor originated 
in the sheath of a branch of the mandibular nerve in the alveolar process of 
the lower jaw, thus accounting for resorption of alveolar bone which did not 
unroof the mandibular canal. It is further conceivable that it developed in 
the site of a tooth socket following dental extractions accomplished years 
before. 

If it is assumed, then, that the tumor originated intra-osseously, it may 
have been present in this site for a considerable time, as this type of tumor is 
known to grow slowly, especially in bone. An indication of its presence in 
the alveolar process at an earlier date possibly could have been detected in a 
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roentgenogram. However, it is conceivable that after the tumor broke 
through the unyielding confines of the cortex and periosteum of the bone, it 
grew at a rapidly accelerated rate and expanded in the oral mucosa and 
submucosa owing to the decreased resistance offered by these soft tissues, 
thus accounting for the apparently short duration of symptoms observed. 
Although the tumor reported herein was not associated with the mandibular 
canal and nerve, such a relationship was observed in another case (Fig. 4). 
Neurofibroma, when associated with the mandibular canal, frequently causes a 
fusiform or irregular expansion of the canal. In spite of this intimate relation- 
ship of the tumor to the mandibular nerve, it is unusual to find paresthesia or 
numbness of the lip and mandible on the affected side. As pointed out earlier, 
pain has been reported to oceur in neurofibroma of the mandibular nerve. 


Fig. 5.—Multiple neurofibromas of the lips and tongue that undoubtedly were a manifestation 
of von Recklinghausen’s disease. 


Solitary or multiple neurofibromas may appear in the mouth in associa- 
tion with von Recklinghausen’s disease, or neurofibromatosis*® ** (Fig. 5). 
In this disease there are multiple tumors of the skin which are associated with 
the sheaths of peripheral nerves, tumors along other peripheral and cranial 
nerves, pigmentation of the skin (“café au lait spots”) and endocrine dis- 
turbances. When an oral neurofibroma is encountered, it is wise to determine 
by general physical examination whether von Recklinghausen’s disease is 
present. The case reported here proved to be one of solitary neurofibroma 
without the stigmas of von Recklinghausen’s disease. 
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ATYPICAL OSTEOMYELITIS OF THE MANDIBLE 


BERNARD M. CoHEN, B.A., D.D.S., F.1.C.A.,* Far Rockaway, N. Y. 


HE various chemotherapeutic and antibiotic agents which have been de- 

veloped over the past few years have altered the treatment of some diseases. 

One of the diseases which has experienced a change is osteomyelitis of the 
jaws. It rarely runs the violent prolonged course, with the severe systemic 
involvement that was seen before the days of chemo- or antibiotic therapy. 
The period of treatment of the disease has been shortened considerably, as 
has the violence of the acute phase. There is a tendency of the antibiotics to 
mask symptoms and actually prolong treatment. Sequestration may be pre- 
vented and the condition so altered that it is difficult to elicit any of the 
classie symptoms. One such case is reported in this article. 


Case Report 


On Sept. 23, 1948, a white, male Puerto Rican was seen at the Dental Clinic of 
Morrisania City Hospital. The patient complained of severe pain in the right body of the 
mandible of about two days’ duration. 

On examination, a large swelling was seen at the right body and angle of the 
mandible. The enlargement extended from the parotid gland, at the level of the tragus, 
to the body of the mandible and anteriorly to the symphysis; inferiorly the submaxillary 
region was also enlarged. Palpation along the right carotid sheath elicited considerable 
pain. Marked trismus and pain on swallowing were also present. A large scar extended 
from right to left mastoid process, which was the remainder of an incision made at a 
previous operation on March 31, 1947. 

Intraorally there was considerable swelling, inflammation, and tenderness along the 
right side of the mandible. There were no teeth present in the involved area. 

Oral temperature was 101 degrees; x-ray examination revealed the typical mottled 
appearance of osteomyelitis in the region of the chin (Fig: 1, 4 and B). The patient was 
admitted to the hospital on Sept. 23, 1948. 

At first admission, physical examination was essentially negative except for the present 
complaint. Laboratory tests showed serology, negative; spinal Wassermann, negative; chest 
roentgenogram, negative; sputum, negative; and the roentgenogram of the long bones, nega- 
tive. He received 500 c.c. Amigen daily with supportive high vitamin diet. The nourishment 
was confined to fluids and thick gruels, plus large amounts of high protein foods, such as 
milk, eggs, powdered skim milk, and Karo syrup mixtures daily. Medication was prescribed 
as follows: morphine sulfate, 4 gr. every four hours, as needed; penicillin, 300,000 units 
immediately and 50,000 units every four hours; sulfadiazine, 15 gr. with equal doses of 
sodium bicarbonate; as well as hot magnesium sulfate compresses extraorally and hot saline 
irrigations every half hour intraorally. 


*Attending Oral Surgeon, Morrisania a Hospital, New York, N. Y., and Attending Oral 
Surgeon, Beth David Hospital, New York, 


1160 








cisic 
dres 


chen 
this 





ATYPICAL OSTEOMYELITIS OF MANDIBLE 1161 


The pain became progressively worse during the first two days; therefore, it was decided 
incise and drain the area intraorally. An incision was made in the right mucobuccal fold 
mm the symphysis to the premolar region under Pentothal sodium anesthesia. A smear was 
en at this time and disclosed the presence of hemolytic staphylococcus and streptococcus 
the infecting organisms. The following day the pain had almost subsided. 








Fig. 1.—A, Sept. 23, 1948. 
B, Sept. 23, 1948. 


Roentgenogram of mandible on admission. 
Posterior anterior view of mandible on admission. 


Several days later the acute area spread to the region of the symphysis. Another in- 
cision was made from the right second molar area to the symphysis and a large iodoform 
dressing was placed and maintained for one week. 

Two weeks after admission the patient had so improved that it was decided to omit 
chemotherapy. One week later the swelling had begun to reappear at the right angle. Up to 
this time no roentgenographic evidence of a sequestrum had appeared. It was decided not to 
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use chemotherapy because of the possibility that this was retarding the formation of pus. 
An attempt was made to bring about fluctuation with extraoral heat. Ten days later the pain 
was so severe that heavy doses of morphine sulfate no longer controlled it. 

Again an intraoral incision was made on November 5. It extended from the first 
premolar area, in a posterior direction, along the ascending ramus, The masseter and internal 
pterygoid muscles were separated from the ramus and a long iodoform gauze dressing was 
placed and maintained. As in previous operations, there was no pus and no clinical evidence 
of sequestration. Antibiotics were administered to control the fever. 

The condition remained quiescent for about one month and then again flared up on 
Dec. 12, 1948. An external incision was made at the angle and joined to an intraoral one in 
the region of the ascending ramus. There had been no roentgenographic evidence of a 
sequestrum but no pus was found at the operation. All laboratory tests, including the spinal 
Wassermann, were repeated, but were negative. 

The patient had so improved by Dec. 30, 1948, that it was decided to discharge him to 
the outpatient department for dressings and observation. 





Fig. 2.—Roentgenogram taken at time of second admission on Jan. 28, 1949. Note suggestion 
of radiolucency in the premolar area. 


At the second admission which occurred on Jan. 28, 1949, the patient presented a swell- 
ing similar to that of the first admission, but confined more anteriorly. There was a sugges- 
tion of radiolucency in the premolar area in the roentgenogram (Fig. 2). Under Pentothal 
sodium anesthesia, via the extraoral approach, a large area was exposed in the body and 
symphysis, which contained a quantity of amyloid degenerative tissue. It was felt that this 
was indicative of a chronic, long-standing lesion. The mental foramen was left intact but 
the defect extended through the lower border. The material sent to the laboratory confirmed 
original findings. 

Two months later, March 2, 1949, more involved tissue was removed from the midline, 
again by external approach (Fig. 3), after which the patient was discharged to the outpatient 
department for observation and dressings. The pathologic report indicated chronic inflamma- 
tory tissue, and hemolytic staphylococcus and streptococcus. 

A third admission was necessary six weeks later, on April 30, 1949, because of 
swelling in the right parotid gland area. A consultation was obtained with the orthopedic, 
and ear, nose, and throat services. These were in agreement that the condition was an 
extension of the osteomyelitis into the ramus. 

The following week x-ray radiolucency was noted in the ascending ramus below the 
level of the sigmoid notch (Fig. 4). 

On May 5, 1949, under Pentothal sodium anesthesia, the ascending ramus was explored 
intraorally. A large defect was found which extended more than halfway across the ascend- 
ing ramus. Ricelike granules of tissue were removed with a thumb-sized sequestrum, This 
may have been present for some time but, since the cortical plate had not been destroyed, it 
was not recognized in the x-ray picture, and the use of the various antibiotics may have com- 
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Fig. 3.—April 30, 1949. 








Fig. 4.—May 5, 1949. Radiolucency in the ascending ramus. 
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pletely altered the natural course of the disease. Following the last procedure, paresthesia 
resulted in the lower lip. The culture revealed the same infecting organism previously 
reported. Considerable relief from the pain followed the operative procedure. 

Three weeks later roentgenograms revealed a linear fracture at the right angle of 
the mandible extending from below the site of the previous sequestrotomy (Fig. 5). The 
fracture was reduced with intermaxillary wires on June 4, 1949. At the same time, there 
was a complaint of pain in the right thumb. The orthopedic service reported a negative 
roentgenogram, and no treatment was necessary. Pain disappeared two days later. 





B. 


Fig. 5.—A, June 1, 1949. Fracture through site of sequestrotomy. B, June 4, 1949. Reduction 
of fracture with interdental intermaxillary wires and arches. 


Intermaxillary fixation was maintained for eight weeks. During this period the 
patient remained completely asymptomatic and comfortable. On July 30, 1949, the inter- 
maxillary wires were removed but the patient was kept under observation for another 
month. During this time a discharge of pus occurred from the right ear. This was treated 
as unrelated to the chief complaint. His temperature never went above 101 degrees, 
rectal. It showed a rather low-grade, flat curve down toward normal. Antibiotics were 
avoided in the hope that further localization and sequestration would follow. Cultures 
continued to show the presence of hemolytic staphylococci and streptococci. The pathol- 
ogist reported specimens to consist of inflammatory tissue and bone. 

For the next two months there were some complaints of pain and swelling on the 
right side of the mandible; however, this subsided with hot magnesium sulfate com- 
presses. The patient was discharged to the outpatient department for observation on 
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Sept. 6, 1949. It is interesting to note that he was most comfortable during the period 
when the jaws were wired. This may indicate the role played by immobilization in 
isteomyelitis. 

A fourth admission occurred two months later, Nov. 9, 1949. The parotid swelling 
had recurred. Penicillin and streptomycin were both administered. Streptomycin dosage 
was reduced when signs of toxicity (headache and dizziness) developed. Finally, another 
‘aoral incision was made for relief of tissue tension. The relief from pain was only 
temporary. By this time the patient had developed a tolerance to both morphine and 
Demerol, so that 4 gr. or 200 mg., respectively, had little or no effect. Intravenous 
Amytal was used several times to produce sleep, as was intravenous procaine for sedation. 
Finally, extraoral block of the fifth nerve was used as a palliative measure. This state 
continued for some time. There was no roentgenographic evidence of sequestration and 
there were no clinical signs of pus formation. 

Again consultation with the orthopedic service was sought, and they suggested resection 
of one-half the mandible. The oral surgery department felt that this was more radical 
treatment than required. The possibility of a mycotic infection was considered and ma- 
terial for fungi culture was obtained from another intraoral incision, The report was 


negative. 





Fig. 6.—Dec. 4, 1949. Lesion developing in the ramus. 


Again staff consultation was held and the plastic surgery section suggested an 
external exploratory incision to visualize the entire infected area. The duration of the 
case had been from March, 1947, to January, 1950. 

On Feb. 5, 1950, the patient was operated upon. After a prophylactic tracheotomy, 
an external incision was made below the lower border of the mandible, from right mastoid 
process to left angle. The previous scar was excised and the right facial artery and vein 
located, severed, and tied. Instead of a radical resection, it was decided to remove all 
unhealthy bone from the buecal cortex down to the medullary bone and any other obviously 
pathologic areas in the chin region (Fig. 6). The inferior alveolar branch of the fifth 
nerve was exposed, injected with alcohol, and severed. The bone specimens were saved 
for culture. The incision was closed and a perforated rubber drain left in site. 
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A stormy postoperative period followed. The temperature rose to 104° F., despite 
penicillin and sulfadiazine. A tremendous edema followed. About two weeks later, after 
several blood transfusions, ice collars, intravenous Amigen, etc., the edema subsided 
sufficiently to permit removal of the tracheal cannula. Recovery was slow, but eventual]; 
the patient was discharged as improved. 





B. 
Fig. 7.—April, 1950. 


Two months later x-ray examination showed the beginning of a bony degeneration 
which was the original complaint. A course of Aureomycin was given, 500 mg. in- 
travenously every twelve hours. There was some improvement during this therapy. How- 
ever, this may not have been due to Aureomycin, since there was a tendency to spontaneous 
regressions. The patient was finally discharged in May, 1950, as improved (Figs. 7A and 
7B). 

From June, 1950, to November, 1953, the patient was hospitalized at another insti- 
tution on twelve different occasions. All the newer antibiotics that had appeared on the 
market since May, 1950, were administered. Several operative procedures were carried 
out in the affected area, with no better success than previously. 
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The patient was readmitted to Morrisania Hospital on July 20, 1954, with the same 
complaint. X-ray pictures taken on admission (Fig. 8, A and B) showed the extreme loss 
of bone and all the teeth in the mandible. There was a definite osteoporosis noted. The 
patient was in severe pain with generalized tenderness over the entire mandibular area. 





B. 
Fig. 8.—July 20, 1954. 


The only definite treatment that might be applied is the removal of the greater por- 
tion of the mandible. This could be followed by bone grafting at a later date. The 
chances of success with this procedure are not favorable because of the large amount of 
Scar tissue present from previous operations. This might be a distinct hazard to any 
plastic procedure because of a poor blood supply. The patient’s general physical con- 
dition has deteriorated badly over the last few months and the prognosis is not good. 
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Conclusions Drawn From Case Report 


The case reported was not a typical case of osteomyelitis. Pus was not 
found at any time during the course of treatment. Roentgenographic evidence 
of the presence of sequestra appeared only twice, and both times the findings 
were questionable. The presence of amyloid degeneration in the site was un- 
usual. In addition, chemotherapy proved ineffectual in aborting the condition. 
It may have been responsible for the retardation of the classical symptoms 

The finding of hemolytie staphylococcus and a streptococcus certainly 
confirms the presence of the usual infecting organisms. The possibility of 
fungi invaders was eliminated. Biopsy reports all showed the presence of 
chronic inflammatory tissue with no evidence of malignancy. Systemic chronic 
disease, such as syphilis, tuberculosis, or metallic poisoning, was absent. The 
final diagnosis was osteomyelitis. The condyloid and coronoid processes are 
rarely affected or sequestrated because of the separate blood supply from the 
internal maxillary artery. This held true in this case, since the bulk of the 
pathology lay in the body of the mandible, the ascending ramus, and the 
symphysis. The inferior alveolar artery and vein must have been completely 
thrombosed, as were the inferior labial vessels. 
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MANAGEMENT OF AMELOBLASTOMAS 


Epwarp C. Hinps, B.A., D.D.S., M.D.,* Joun E. Pieasants, D.D.S.,** anp 
P. L. Snyper, D.D.S.,*** Houston, TExas 


HE decision as to the management of ameloblastoma is one of great impor- 

tance. The continuing difference of opinion among authorities in this regard 
seems to attest to the lack of a satisfactory solution. Because of the tendency 
toward loeal reeurrence and individual variations of the tumor, each ease should 
he carefully studied and the treatment plan outlined before surgery. 

The ameloblastoma, in most cases, appears to be a benign but locally in- 
vasive tumor, which on rare occasions produces metastasis. 

There are five sources of origin of these tumors: (1) dental lamina or 
enamel organ, (2) embryonic remnants of the dental lamina or enamel organ, 
3) epithelium of odontogenic cysts,? (4) surface epithelium of the mouth, and 
5) displaced epithelium in other parts of the body. Ameloblastomas have been 
reported in the tibia,* ulna,* ovary, and pituitary gland, as well as the jaws. 
Such lesions suggest the presence of displaced epithelium in these areas. 

Since the ameloblastoma is a proliferative epithelial growth, it tends to 
enlarge by invasion of adjacent tissue, as well as by cystic expansion. It does 
not tend to invade soft tissue as in the ease of carcinoma, but it does invade the 
spongiosa and Haversian system of adjacent bone. Robinson,® in his survey, 
reported seventeen cases of accepted malignancy, ten of which were characterized 
by actual metastasis. This represented 4.5 per cent of the 379 total cases. 
Sweitzer and Barnfield® reviewed the literature and disclosed thirty-two reports 
of malignant ameloblastomas. Of these, they accepted ten as having had actual 
metastases. The other twenty-two were classified by the original authors as 
malignant because of local infiltration and destruction of adjacent tissue, or by 
metaplasia of the ameloblastoma in addition to the local infiltration and destruc- 
tion. Neither of the uses of the term malignant was accepted by the reviewing 
authorities. Of the ten cases of metastasis, only six were proved histologically 
to meet the requirements of metastatic ameloblastoma. One of these cases was 
of metastasis to the lung, which had every indication of being aspiration 
metastasis. They then reported a case of metastasis to the lungs, which they 
felt oceurred by the hematogenous route, rather than by aspiration. 

There seems to be a rather general agreement that the smaller lesions may 
be treated by complete excision,’ especially if followed by cauterization of the 

*Bertner Professor, Oral Surgery, University of Texas, Dental Branch, Houston, Texas. 

**Lieutenant Colonel, U.S. Army Dental Corps, Professor of Military Science and Tactics, 


University of Texas, Dental Branch, Houston, Texas. 
***Veterans Administration Hospital, Houston, Texas. 
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bed of the tumor. It is also generally agreed that irradiation is an ineffective 
method of treatment. Some of the larger lesions may be removed by wide ex- 
cision, yet retain continuity of the lower border of the mandible. When 
there is expansion of the tumor beyond the margin of the mandible, when there 
is extensive involvement of the ramus, or when the tumor has recurred from 
a previous operation, complete resection should be considered. 

It is a well-recognized fact that ameloblastomas occur as three separate 
types: (1) the eystie type, (2) the solid type, or (3) a combination cystie and 
solid type. 

In certain instances, the lesion may possess the clinical and radiographic 
appearance of a dentigerous cyst. For this reason, careful microscopic exami- 
nation of such eysts is imperative. 

The following are three cases which we consider worth reporting. The 
first, a cystic type, was treated by complete enucleation. The second, pre- 
dominately solid in nature, was treated by marginal resection of the mandible. 
The third, a solid and cystic type, recurrent following previous conservative 
treatment, was treated by complete resection of the mandible with continuity 
maintained by use of a Sherman Vitallium plate, as suggested by Freeman.* 


Case Reports 


Case 1,—A 25-year-old Negro man was first seen in the outpatient oral surgery clinic 
on Sept. 30, 1952, with a mass in the lower right lateral incisor area. The patient stated 
he had a ‘‘loose tooth’’ in this area which was extracted four months previously, and fol- 
lowing the extraction the mass appeared and enlarged to its present size, which measures 
3 cm, in greatest diameter. He also stated that the swelling was not painful or causing 
any difficulty. The patient was admitted to the hospital on Oct. 2, 1952, for removal of 
the tumor. 

Physical examination revealed a patient who did not appear acutely or chronically 
ill, Examination of the mouth revealed a slightly fluctuant, tender swelling of the lower 
gingiva in the region of the lower right lateral incisor area, which projected anteriorly. 
All teeth were present except the lower right lateral incisor and canine and the lower left 
first and third molars. From the lateral incisor socket a granular, slightly necrotic-looking 
area protruded (Fig. 1). 

Intraoral, lateral oblique, and anteroposterior extraoral radiographs revealed a cystic 
lesion involving the body of the mandible from the lower right first premolar anteriorly 
just to the left of the midline, with a maximum diameter of 5 em. The anterior wall was 
a very thin shell of bone. There was a tooth within the cyst. The roentgenographic ap- 
pearance was that of a dentigerous cyst or ameloblastoma. Serological examination was 
negative; blood cell count and urinalysis were within normal limits. 

A biopsy specimen was taken, but the written report had not been received at the 
scheduled time of operation so that microscopic proof of the type of tumor had not been 
determined. A verbal report received by telephone stated it was ‘‘ probably a dentigerous 
cyst.’’ Because the tumor was entirely cystic and appeared well demarcated radio- 
graphically, an intraoral enucleation was performed. 


Operation.—Under local anesthesia, a vertical incision was made distal to the lower 
right second premolar, extending down into the mucobuceal fold. An additional vertical 
incision was made distal to the lower left lateral incisor, extending down into the muco- 
buccal fold. The gingival tissue was freed from all teeth between the two vertical inci- 
sions, and the mucoperiosteal flap was retracted. The right first premolar and the two 
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ntral incisors were extracted. There was a very thin labial shell of bone overlying 
e cystic area. This was easily detached from the cystic lining and removed with a 
igeur forceps. The entire cystic lining was detached from the bony wall with a curette. 





Fig. 1.—Case 1. Preoperative intraoral photograph showing tumor. 





Fig. 2—Case 1. Photomicrograph of a section of the surgical specimen. 


The cuspid tooth was located and detached from its bony encasement with elevators. 
There appeared to be a small, separate cystic sac surrounding the crown of the unerupted 
tooth, After removal of the cystic lining and tooth, the bony walls appeared clean and 
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healthy with no evidence of further invasion. The entire cavity was packed with Gel- 
foam and the flaps were sutured with 000 black silk. With the aid of Gelfoam, good 
hemostasis was secured and the patient returned to the ward in good condition. 

The pathologic report was cystic ameloblastoma of the alveolar ridge of the right 
mandible (Fig. 2). 

The patient had an uneventful postoperative recovery and was discharged from the 
hospital on the fifth day following the operation, to be followed in the outpatient clinic. 
He was seen regularly each month and was progressing and healing without complications. 


Case 2.—A 33-year-old white man was admitted with the diagnosis of tumor of the 
mandible. The patient stated that he had had a swelling on the right side of the jaw for 
a period of six months (Fig. 3). Since that time it had become progressively larger, but 
had not caused pain or other difticulty. 





Fig. 3.—Case 2. Preoperative profile photograph showing bulging of lower lip. 


Physical examination revealed that the patient did not appear acutely or chronically 
ill. Examination of the mouth revealed a firm, tender swelling of the lower gingiva in 
the region of the right lower premolar, which projected anteriorly. There was no overlying 
ulceration. The remainder of the physical examination was essentially negative. 

X-ray examination of the chest was normal. An x-ray film of the mandible showed 
a cystic and solid bone lesion extending from the second premolar on the right side to 
the cuspid on the left side and almost to the lower border of the mandible. Roentgeno- 
graphic appearance was that of a cystic bone tumor, probably giant cell or ameloblastoma 
(Fig. 4). Serology was negative. Urinalysis was within normal limits. Other findings 
included W.B.C., 10,000; R.B.C., 5.36 million; hemoglobin, 18 Gm.; hematocrit, 54 per 
cent; bleeding and clotting time, normal. A biopsy was performed and ameloblastoma 
was reported. 


Operation.—The patient was draped in the usual manner and, under suitable endo- 
tracheal anesthesia, the pharynx was packed with gauze. The lower right second pre- 
molar and the lower left cuspid were extracted. An incision was made through the mucosa 
around the surgical specimen intraorally. An extensive submental incision was made from 
the angle of the mandible on the right side to the symphysis and on around halfway to 
the angle of the mandible of the left side. The skin and platysma were reflected, the 
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arginal mandibular branch of the facial nerve was preserved, and the lower border of 
The soft tissue attachments were stripped to expose about 


he mandible was exposed. 
A horizontal cut was made through the lower 


5 em. of the lower border of the mandible. 
\rder of the mandible about 1 em. above it, from the second premolar area on the right 


yf 





Fig. 4.—-Case 2. Preoperative lateral oblique radiograph showing cystic and solid bone tumor. 





Fig. 5.—Case 2. Photograph of surgical specimen. 


to the cuspid area on the left. A Gigli saw was then introduced at the area of the ex- 
tracted teeth and vertical cuts were made through each. The surgical specimen was re- 
moved (Fig. 5). During the procedure, fracture of the mandible occurred at the right 
margin of the resection. This was repaired by interosseous wiring with 24-gauge stainless 


steel wire. The intraoral wound was closed in two layers, using 000 cotton interrupted 
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sutures in the muscle and 0000 cotton interrupted sutures in the mucosa. The extraoral 
wound was likewise closed in layers, using 000 cotton interrupted sutures in the deep and 
subcutaneous tissues and 0000 cotton interrupted sutures in the skin. A Penrose drain was 
inserted in the submental area. A pressure dressing was applied. Stainless steel wires 
were applied to the remaining lower teeth and an arch bar to the upper teeth. The pa- 
tient’s postoperative condition was satisfactory. He received 1,500 ¢.c. blood during and 


after the procedure. 





Fig. 6.—Case 2. Photomicrograph of a section of the surgical specimen. 


The teeth were held in occlusion with rubber-band traction and a modified Barton 
bandage. On the sixth postoperative day the patient was discharged, to be followed as 
an outpatient. Twenty-four days later all traction and wires were removed from the teeth. 
Sixty days later a lower partial denture was inserted for replacement of lost dentition. 
A photomicrograph of a section of the surgical specimen is shown in Fig. 6. 


Case 3.—A 26-year-old Negro woman reported with a painless, firm swelling of the 
gingiva in the lower left premolar and molar region. The patient stated that she had 
first noticed the swelling in 1947 and had it ‘‘operated on’’ in 1950. The swelling re- 
appeared in 1951 and had progressed slowly since. The patient was not certain as to what 
type of operation was performed, but her description of the procedure suggested a local 
curettage. 

Physical examination revealed a woman not acutely ill. Examination of the mouth 
revealed a firm, nontender swelling of the left lower gingiva in the region of the pre- 
molars and molars which projected laterally into the cheek and measured approximately 
6 cm. in greatest diameter. There was no overlying ulceration. The remainder of the 
physical examination was essentially negative, 
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The x-ray film of the mandible showed a polycystic bone lesion of the left body 
«tending from the first premolar area to the third molar area (Fig. 7). Serology was 
gative. Urinalysis was within normal limits. Other findings included W.B.C., 9,400; 
B.C., 5.08 million; and hemoglobin, 16 Gm.; bleeding and clotting time normal. Biopsy 
1s performed and reported ameloblastoma, 





Fig. 7—Case 3. Preoperative lateral oblique radiograph showing polycystic lesion. 





Fig. 8.—Case 3. Photograph of the surgical specimen. 


Operation.—Under endotracheal anesthesia, the patient was prepared and draped 
in the usual manner. An incision was made through the midline of the lower lip, through 
both skin and mucosal surfaces down into the mucobuccal fold. The incision was ex- 
tended in the skin down over the symphysis and around parallel with and 1% em. below 
the inferior border of the left mandible posteriorly to the angle. The skin flap was 
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reflected beneath the platysma; the marginal mandibular branch of the facial nerve was 
identified and preserved. The mucosal incision was extended distally in the cheek around 
the tumor parallel with the skin incision. 

The entire cheek flap was retracted. An additional lingual incision was made around 
the surgical specimen, preserving as much mucosa as possible. A vertical incision was 
then made through the periosteum in the region of the left cuspid. The first premolar 
was extracted and a vertical cut was made through the bone in the first premolar area 
with a Stryker saw. The mandible was also cut through at the angle and the surgical 
specimen was removed (Fig. 8). A Sherman Vitallium plate was selected that bridged the 
defect. Two holes were drilled in the proximal and distal fragments and, with Vitallium 
screws, the Sherman plate was attached while the teeth were maintained in occlusion. 
Stainless steel wire loops were attached to upper and lower teeth. The intraoral wound 
was closed, using 0000 cotton interrupted sutures in the mucosa. The extraoral wound was 
closed in layers, using 000 cotton interrupted sutures in the deep and subcutaneous tissues 
and 0000 cotton interrupted sutures in the skin, A pressure dressing was applied. The 


postoperative condition was satisfactory. 
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Fig. 9.—Case 3. Photomicrograph of a section of the surgical specimen. 


After reaction, the patient’s teeth were held in occlusion with elastic traction. The 
postoperative course was uneventful and the patient was discharged on the sixth post- 
operative day. Twenty-six days after the operation the traction and wires were removed 
from the teetl and the occlusion was fair. Twenty-one days after removel of traction 
the teeth were in good occlusion, the symmetry of the face had been maintained and the 
lower jaw was a functional unit. A photomicrograph of a section of the tumor is shown 
in Fig. 9. 

Conclusions 


1. One important duty of the oral surgeon is the avoidance of mutilating 
surgery when possible. 
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2. The unilocular cystic type of ameloblastoma, showing a distinct demarca- 
‘ion and walling off of the tumor, may be treated by intraoral enucleation if 
‘arefully watched postoperatively. 

3. If the tumor is solid or solid and eystie in nature, and has not invaded 
he margin or border of the mandible, and is one that has not recurred from 
| previous operation, then the treatment of choice is marginal resection if at 
all feasible. 

4. If the treatment of choice is complete resection, then some attempt should 
e made to restore the original contour and function of the jaws at the time of 
operation, or later by means of a bone graft. 


References 


i. Thoma, Kurt H.: Oral Pathology, ed. 3, St. Louis, 1950, The C. V. Mosby Company, 
p. 919. 

2. Cahn, Lester R.: The Dentigerous Cyst is a Potential Adamantinoma, Dental Cosmos 
75: 889, 1933. 

3. Halpert, Bela, and Dohn, H. Phillip: Adamantinoma in the Tibia, Arch. Path. 43: 313, 
1947. 

{, Anderson, C. E., and Saunders, J. B. de C. M.: Primary Adamantinoma of the Ulna, 
Surg., Gynec. & Obst. 75: 351, 1942. 

5. Robinson, Hamilton B, G.: Ameloblastoma—A Study of 379 Cases From the Literature, 
Arch, Path. 23: 831, 1937. 

6. Sweitzer, Fred C., and Barnfield, Wm. F.: Ameloblastoma of the Mandible With 
Metastasis to the Lungs—Report of a Case, J. Oral Surg. 1: 287, 1943. 

7. Seldin, Harry M.: Conservative Surgical Treatment of Ameloblastoma of Jaws, J. 
Oral Surg. 2: 333, 1944. 

8. Freeman, Bromley 8.: Use of Vitallium Plate to Maintain Function Following Resec- 
tion of Mandible, Plast. Reconstruct. Surg. 3: 73, 1948. 














ACTINOMYCOSIS OF THE TONGUE 
Report of a Case 


L. DorpH-PErTEeRSEN, M.D., ano J. J. PrnpBore, D.D.S., Dr. ODoNnr., 
CoPENHAGEN, DENMARK 


HE term actinomyces has been proposed by the Society of American Bac- 

teriologists for the classification of organisms known in the literature by 
various names: streptothrix, actinomyces, nocardia, and discomyeces. In 1878 
Israel published a case of sepsis caused by a parasitic organism, an actino- 
myces. Subsequently, many cases of actinomycosis have been reported. At 
present actinomycosis is usually divided into three groups: the cervicofacial, 
the thoracal, and the abdominal types. The cervicofacial type makes up 50 
to 75 per cent of all cases of actinomycosis. 

Although actinomycosis of the tongue often is observed in domestic ani- 
mals, the localization of actinomycosis of the tongue in man is rare. Not more 
than about sixty-five cases have been published in the literature. Figi* found 
at the Mayo Clinic that, among 725 cases of actinomycosis in head and neck, 
only twelve cases were located to the tongue. The infection occurs exclusively 
in adult life and is more common in men than in women, most of the patients 
being farmers. 

The most frequent location of the actinomycotic infection in the tongue 
is the anterior third, frequently on one side of the midline near the tip. There 
is a painful swelling of the tongue, usually of one to several weeks’ duration. 
In the beginning, the swelling is round, slightly tender, and well-defined, the 
overlying mucosa being hyperemic (red). As the disease progresses the nodule 
increases in size and becomes softer. At the same time the overlying mucosa 
develops a bluish color. The nodule can occasionally rupture spontaneously 
and pus, sometimes containing sulphur granules, is discharged. Sometimes the 
regional lymph nodes are enlarged and sore. If no treatment is instituted, the 
disease develops into multilocular abscesses and eventually a cutaneous per- 
foration to the submental region is observed. 

Syphilitic and tuberculous granuloma, carcinoma, infected cysts, and sim- 
ple pyogenic.abscess have been described as being of similar clinical appear- 
ance as the actinomycosis of the tongue. The lingual syphilitic manifestation 
is nowadays extremely rare and does not have a predilection for the anterior 
third of the tongue. The tuberculous affection does not contain as much pus 
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.s the lingual actinomycosis and the carcinoma is almost always associated 
with deep-seated hard infiltration and occasionally hard lymph nodes. In in- 
stances of an infected cyst or a pyogenic abscess the bacteriologie and histo- 
logic examination will provide the correct diagnosis. 

It has been a widespread concept that the actinomycetes taken into the 
mouth by chewing hay or straw cause the actinomycotic lesion in man. This is 
not neeessarily so, however, because the actinomycetes living outside the body 
on soil or vegetation are nonpathogens. The actinomycosis producing or- 
vanism is Actinomyces Israeli, an anaerobic or microaerophilie organism which 
does not exist free in nature, but is a normal inhabitant of the oral cavity. 
Further, it has been demonstrated that the actinomycotic diseases are multiple 
infections, which arise through a synergism of anaerobic ray fungi and certain 
‘‘other microbes.’ The most important among these ‘‘associate’’ microor- 
ganisms is Bacterium actinomycetem comitans, a well-defined, gram-negative 
cocco-bacillus. The ‘‘other microbes’’ of actinomycosis may cause continued 
diseases in some penicillin-treated actinomycosis patients, in whom the ray 
fungi were destroyed. 

In case the tongue is traumatized by a carious tooth, a grain beard, grass 
straw, or splinter of wood, the actinomycosis-producing organisms enter the 
tongue. In some eases these foreign bodies have been described in the lingual 
nodule. The actinomycosis is a progressive fibrotic disease and in the tongue 
the infection causes a proliferation of the fixed cells, whereby the nodule in- 
creases in size simultaneously with atrophy of the muscles. 

Before the era of sulfonamides and antibiotics the treatment of lingual 
actinomyeosis consisted in excision of the process followed by large doses of 
potassium iodide perorally and roentgen-therapy. Sulfonamides have been 
used with good results, but the dosage required may produce toxic effects. 
Today lingual actinomyecosis is treated with injections of antibiotics (for ex- 
ample, 800,000 I.U. penicillin daily for about two to three weeks) combined 
with incision and drainage of the pus-filled cavity. 

Death as a result of lingual actinomycosis is very rare and the prognosis 
for local healing and survival is good, provided that appropriate therapy is 
given. 

Case Report 

On April 20, 1953, a 27-year-old white worker of Danish extraction presented himself, 
complaining of a painful swelling in the left side of the tongue. 

Except: for the usual childhood diseases, the patient had never been ill, nor had he 
been aware of any lesions of the tongue. He did not chew hay or straws and had not 
had any connection with cattle. Two days before admission:to the hospital he suddenly 
got a painful swelling of the left side of the tongue. 

The clinical examination revealed a round, hazelnut-sized nodule on the left lateral 
aspect of the dorsum linguae (Fig. 1). The covering mucous membrane was bluish, smooth, 
and shiny. The condition of the teeth was notably poor. Under a mandibular Xylocain- 
adrenalin anesthesia the nodule was punctured, which led to a considerable discharge of 
yellow, thick, odorless pus; the abscess was then opened further and the cavity packed 
with iodoform gauze. At the same time a biopsy was taken from the border of the ab- 
scess, 
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Laboratory Findings—The pus showed actinomyces-like gram-positive organisms, 
while the culture revealed a rare form of an actinomyces (Fig. 2). The organism, which 
is anerobic, resembles the Actinomycosis Israeli with regard to biochemical properties (degra- 
dation of sugar), but does not grow upon blood agar. 





Fig. 1.—Actinomycotic nodule on the left lateral aspect of the dorsum linguae in a man 27 
years of age. 





Fig. 2.—Pure culture of an unusual type of actinomyces from the case in Fig. 1. (Magnifica- 
tion, 1400.) 


The histologic examination of the biopsy specimen showed a somewhat irregular epi- 
thelium covering the tongue. Below the epithelium there was a zone of rather loose con- 
nective tissue with many thin-walled vessels (Fig. 3). At the border of the abscess cavity 
the epithelium was completely destroyed and replaced by a layer of fibrin and polymorpho- 
nuclear leukocytes. In the deeper parts of the section the typical structure of the muscles 
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Fig. 3. 





Fig. 4. 


g. 3.—Photomicrograph of tissue from the margin of the lesion shown in Fig. 1. The 


picture is from a zone just below the epithelium and demonstrates a rather cellular connective 
tissue with many thin-walled vessels; (Hematoxylin-eosin; magnification, 150). 
Fig. 4.—Photomicrograph of a zone deeper in the tongue demonstrating replacement of 


the muscle fibers (M) with fibrous tissue. Note the infiltration with leukocytes and lympho- 
cytes; (Hematoxylin-eosin; magnification, x300). 
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of the tongue was changed. The muscle fibers were replaced by a fibrous tissue which was 
moderately infiltrated with lymphocytes and leukocytes (Fig. 4). Although the section did 
not reveal the presence of colonies of actinomyces, the picture is typical for an actino- 
mycotic process, viz., a progressive fibrotic disease with acute and chronic inflammation. 

On the basis of the bacteriologic and histologic findings, the diagnosis of lingual actino- 


mycosis was made. 





Fig. 5.—The actinomycotic lesion from Fig. 1 after eleven daily treatments with 800,000 units 
penicillin intramuscularly. The lesion has healed almost completely. 


Treatment.—Two days after the puncture, when the result of the direct microscopy 
appeared, the patient was given daily injections of 800,000 units penicillin intramuscularly. 
After eleven days of this treatment, the tongue looked as shown in Fig. 5. There was a 
rapid healing; only an insignificant infiltration of the tongue was present, Unfortunately, 
the patient did not return after eighteen penicillin injections. 
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A NASOPALATINE CYST INVOLVING THE GREATER PORTION 
OF THE PALATE 


Report of a Case 


GERALD E. BrREAKSTONE, Captain, DC, USAR* 


Introduction 


HE following case represents one variety of a vestigial cyst that may offer 

some diagnostic difficulty. The nasopalatine cysts which occur within the 
incisive eanal must be distinguished from those of dental origin. This case 
presents an unusual picture, which could result in a mistaken diagnosis in that 
the vitality of the anterior and premolar teeth has been altered by the exten- 
sive growth of the cyst. 

Thoma, in his Oral Surgery,’ states, ‘‘Nasopalatine cysts form in the in- 
cisive canal from the nasopalatine ducts or embryonal structure which may re- 
main as a blind eul-de-sac which opens into the nose or mouth at the papilla 
palatina. Burket (1937) found portions of rudimentary nasopalatine duct or 
eystie structures in 21 out of 35 human necropsies. Grohs (1934) pointed out 
that secretion from mucous glands normally found in the incisive canal may be- 
come an important contributory factor in the formation of these cysts.’’ 

Bernier? states in the Atlas of Dental and Oral Pathology, ‘‘ Histologically, 
the presence of acini of mucous glands is important in establishing the diagnosis, 
because these glands are normally present in the incisive canal. The epithelium 
lining the eyst varies from simple squamous to respiratory type depending upon 
proximity to the nasal chamber.’’ 

We therefore establish the diagnosis of the following case as that of a 
nasopalatine cyst, since histologically the specimen submitted appears to origi- 
nate in the ineisive canal. 


Case Report 

On Sept. 18, 1952, a 27-year-old white Army officer was seen at the dental clinic in 
Fort Riley, Kansas. He complained of pain and swelling along the roof of his mouth 
and stated that for the past half year he had had several episodes of such swelling that 
would subside spontaneously. He noticed, concurrent with this pain and swelling, a lack 
of secretion to the eyes, difficulty in hearing, a feeling of lethargy, and listlessness. 

Intraoral examination revealed a palatal mass, approximately 3 by 2 by 1 em. in 
size, located posterior to the incisor teeth and extending along the midline to the molar 


From the Oral Surgery Section, Fort Riley Army Hospital, Fort Riley, Kansas. The 
statements and conclusions published by the author do not necessarily reflect the opinion or 
policy of the United States Army. 

*Present address, following separation from service: Yonkers, N. Y. 


1183 





1184 GERALD E. BREAKSTONE 


region. The growth was fluctuant, exhibiting a fluid rebound on pressure. The teeth 
appeared to be in good repair with no discoloration of the crowns. A large carious lesion 
that was subsequently filled was present in the right lateral incisor (Fig. 1). 





Fig. 1.—Distention of palate by nasopalatine cyst. 





Fig. 2.—Occlusal roentgenogram showing extent of defect of palate. 


Radiographic Examination.—A radiolucent area involving the anterior section of 
the hard palate was revealed (Fig. 2). The roots of the right and left central and 
lateral incisors, cuspids, and the right premolars appeared to be in contact. The occlusal 
film revealed possible continuity of the right maxillary antral wall with the cyst (Fig. 3). 

On Sept. 25, 1952, the teeth were pulp tested with little or no response elicited from 


the anterior and premolar teeth. 
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To afford immediate relief, a 20-gauge needle on a Luer Lok syringe was inserted 
to the mass and several cubic centimeters of yellow cholesterol fluid, which did not 
ppear to be suppurative, was aspirated. Immediate relief was obtained following with- 
lrawal. 

A tentative diagnosis of nasopalatine cyst was considered. 


Operation.—On Oct. 1, 1952, following sedation, the patient was prepared for surgery. 
\ylocaine 2 per cent with epinephrine 1:50,000 was used for anesthesia. The solution was 
leposited close to the right and left greater palatine foramina and immediately posterior 
to the central incisors approximating the incisive canal. A bilateral infraorbital block 
lso was administered. With a scalpel, the gingival palatal margins were freed from the 
molar region of the right side clear across to the molar region of the opposite side. With a 
periosteal elevator, a mucoperiosteal flap was elevated. Blunt dissection was necessary to 
separate the flap, the center of which was very thin, from the bluish cystic mass. The anterior 
region of the palate was found to be bare of bone, with its periphery exhibiting crepitation 
and being egg-shell thin in consistency. Islands of thin bone were removed with side-cutting 
rongeurs, to facilitate the removal of the cystic mass. The back of a large curette was used to 


A. 





B. 


Fig. 3.—Preoperative roentgenograms showing relation of teeth to cyst. 


free the edges from its bony vault. This was done quite readily except around the roots of the 
involved teeth, where a somewhat firmer attachment was encountered. The root surfaces of 
the incisors and cuspids of both sides and the right first premolar could be viewed. The cyst 
was bluntly dissected away from the right nasal mucous membrane and the lining of the 
antrum of the right side, without penetrating into either cavity. A thin, bony wall sepa- 
rated the left nasal mucosa from the palatal defect. The edges of the palatal bone were 
smoothed in preparation for closure. Sulfanilamide powder combined with Hemo-Pak was 
placed within the bony defect. The palatal flap was then reflected back into position. 





1186 GERALD E, BREAKSTONE 


Several sutures were placed through the periphery of the flap and tied around teeth to 
firmly anchor it. Iodoform gauze was placed into the cavity next to the left canine to 
permit drainage (Fig. 4). 

The cyst itself appeared to be 3 by 2 by 2 em. in size and had a thin wall. Yellow 
fluid could be expressed from its interior (Fig. 5). 








Fig. 4.—Operative site after removal of cyst. 





Fig. 5.—Specimen following removal. 


Pathology Report (Microscopic).—Sections showed the cyst wall to consist of fairly 
dense fibrous tissue. The epithelial lining in some areas was squamous in type, and in 
other areas it was an altered respiratory type. A few foci of calcification were present. 
One clump of seromucinous glands was identified, 


Diagnosis: Nasopalatine cyst. 
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Postoperatively, the patient received 600,000 units of procaine G penicillin and 
deine phosphate, gr. %4, with APC for pain. The following day the flap showed good 
pproximation. The iodoform drain was shortened slightly and the patient seemed to be 
mfortable. He was seen from October 1 to October 6 for changes of the dressing, which 
1s shortened each time. On October 7 the sutures were removed. He was seen at daily 
tervals until October 24, when the dressing was removed completely with satisfactory 
aling apparent. At this time the patient stated that the pressure he had felt and the 
yness of his eyes had been relieved. 

On October 28, the patient came into the clinic stating that on the previous day, 

while performing his duties as company commander and giving orders to his company, he 
it a sharp, sudden pain in the center of his palate and subsequently noticed that his 
peech became nasalized and later that blood and air were escaping through his nose. A 
all perforation was present in the center of his palate, this region having shown the 
sreatest distention prior to enucleation. Because of the patient’s natural tendency to have 
high vaulted palate and rapid shrinkage of the mucosa, it was felt that any attempt to 
close this perforation would be unsuccessful. An impression of the palate was taken 
yr an acrylic denture to cover it. This was inserted the following day. The appliance 
yrrected the defect, returned his speech to normal, and afforded undisturbed healing of 
the operative site. Within a few weeks healing had progressed so that a natural barrier 
of repair tissue was present, but the acrylic plate was worn until Jan. 30, 1953, for prophy- 
lactic purposes and to prevent any recurrence. 
He was seen again on March 24 and Aug. 31, 1953, and on Jan. 6, 1954. At each 
visit radiographs showed additional deposition of bone, and pulp tests of the teeth indi- 
cated their regaining normal vitality. 


Conclusion 


The nasopalatine cyst occurs within the incisive canal and must be dis- 
tinguished from eysts of dental origin. 

Such cysts often cause referred pain and changes in the surrounding struc- 
tures. 

Although nasopalatine cysts usually do not alter the vitality of the teeth, 
occasionally the neurility will be affected. In such cases, provided the cyst can 
be completely enucleated, teeth should be retained and tested periodically for 
return of normal neurility. 

An acrylic appliance should be used to prevent rupture of the palatal 
mucous membrane if there has been excessive thinning from the distended mass. 
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TUBERCULOUS OSTEOMYELITIS OF THE MANDIBLE 
Rosert L. Pexarsky, A.B., D.D.S.,* Rocuester, N. Y. 


HILE serving as oral surgeon with the Eleventh Evacuation Hospital in 
Korea, I had the opportunity to observe and treat diseases and malforma- 
tions that are rare in modern American medical and dental practice. In a 
country such as Korea, where ordinarily the standard of living is extremely 
low, and a land which is now ravaged by war, it is not surprising to find a 
high rate of tuberculosis. 
Case Report 


On Jan. 23, 1952, a 10-year-old Korean boy was brought to me because of a marked 
swelling of his left face, which had been present for the past nine months (Fig. 1). It was 
a large, firm mass in the area of the left angle and ramus of the mandible. The patient’s 
temperature was normal; his pulse was 88. The cervical and submaxillary lymph nodes on 
the left side were slightly enlarged, but not tender. Partial trismus was present. Swelling 
also was visible in the lower left mucobuccal fold opposite the first molar, and this area was 
painful to palpation. The roots of the lower left deciduous second molar and the lower 
left permanent first molar were denuded, The teeth were mobile because of apparent 
necrosis and resorption of the alveolar bone. Thick yellow pus exuded through a buccal 
fistula opposite the first molar. 

It also was noted that the boy walked with a limp, and that walking was painful 
for him. A gibbus was observed on the dorsal surface of the vertebrae. 

Laboratory examination revealed the following: W. B. C., 10,200; neutrophils, 70; 
lymphocytes, 18; monocytes, 7; eosinophils, 3; basophils, 2; hemoglobin, 11.3; hematocrit, 
33. The Wassermann reaction was negative. 


Intradermal Tuberculin PPD Diagnostic Test.—Forty-eight hours after injection, a 
positive (2+) reaction was visible, consisting of an area of swelling which measured 15 mm. 
in diameter on the flexor surface of the left forearm. 


Radiographic Examination.— 

Chest: Parenchymal lung changes were demonstrated in the right upper lobe, These 
changes were characterized by a linear and nodular infiltration compatible with a rein- 
fection type of minimal, pulmonary tuberculosis, apparently in the active, exudative phase. 
Secondary pleural thickening was also visualized along the axillary margin of the right 
hemithorax, The left lung field appeared normal. 

Mandible: Radiographs taken in various planes, with special attention to the left side, 
revealed a destructive bone lesion involving the body of the left mandible. The destruc- 
tive process was well limited to the inferior and outer margins of the jaw and extended 
from the mid-portion of the body to a point anterior to the angle. Periosteal reaction with 
extensive bone regeneration had taken place and was infested by the formation of an ir- 
regular osseous shell which projected out into the surrounding tissues (Fig. 2). 


enior Oral Surgeon, the Rochester General Hospital and the Genesee Hospital 
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Fig. 2. 
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Skull: Other cranial and facial structures failed to reveal any abnormalities. 

Pelvis: There were early bony and articular changes with minimal destruction in- 
volving the acetabular surfaces of the left hip joint. Demineralization of the bone com- 
ponents was also noted. 

Dorsal and lumbar spine: There was noted extensive collapse with complete destruction 
of the bodies of the second and third lumbar vertebrae. A slight secondary gibbus was also 
noted at the level of the lesion. 


Impression.*—Review of the examination revealed a multiplicity of destructive bone 
lesions which were separated from each other, but apparently interrelated by a common 
etiological factor—in this case, undoubtedly, pulmonary tuberculosis. The osseous lesions 
of the spine, left mandible, and hip were probably metastatic processes from a hema- 
togenous spread of the primary lung pathology. 


Operation.—On Feb, 6, 1952, under general anesthesia, intraoral exploration was per- 
formed. Swabs of the purulent drainage were taken for direct smear and culture. The 
loose lower left second deciduous molar and permanent first molar were extracted, The 
buccal mucoperiosteum was elevated from the bone, and a soft globular mass in the left 
angle of the mandible was removed by curettage. The specimen was sent to the pathology 
laboratory for microscopic study. The wound appeared to be clean, and was packed with 
iodoform gauze. 


Pathology Report.— 

Dirert smear: Acid-fast bacilli not observed. Culture negative for tuberculosis. 

Gross: This specimen consisted of nine small irregular masses of reddish-gray tissue, 
0.3 to 1.5 cm. in diameter. Several contained small bits of bony material. 

Microscopic: These fragments of tissue consisted mainly of a network of fibroblasts 
and small vascular channels heavily infiltrated by inflammatory cells of all types (Fig. 3). 
In some areas neutrophilic granulocytes were numerous, while in other areas the inflamma- 
tion was granulomatous. Here there was scanty necrosis surrounded by epithelioid cells 
and a few giant cells. Throughout the tissue scattered bits of bone were noted, In one 
fragment there was a rather extensive network of epithelial cells resembling squamous 
cells. (Fig 4), Acid-fast stains revealed no acid-fast bacilli. 


Diagnosis.—Osteomyelitis, granulomatous, of mandible. 


Comment.—lIt is felt that the extensive epithelial proliferation seen here was second- 
ary to the inflammatory process. Although acid-fast stains revealed no positively identi- 
fiable organisms, several very suggestive organisms were seen, so in all probability the 
process was tuberculous. 

The postoperative course was uneventful. Treatment was instituted by the Medical 
Department and consisted of intramuscular injections of streptomycin in doses of 1 Gm. 
every third day. Para-aminosalicylic acid (PAS) was not available at this time. The 
gauze pack was removed on the fifth day. There was no return of the purulent discharge, 
and the wound continued to heal satisfactorily with no further pain. The swelling of the 
left face decreased markedly. Since the bone of the left mandible had expanded progres- 
sively over a period of at least nine months, complete disappearance of the facial asymmetry 
was not expected. 

Correction of the limp, which was caused by muscle spasm, was instituted by the 
orthopedic surgeon, Buck’s traction was applied to the left leg, and the treatment was 
quite successful. 

The patient’s physical condition appeared to be improving. However, radiographic 
examination of the chest on March 11, 1952, revealed a slight extension of the parenchymal 
infiltration in the right upper lobe. Additional soft nodules were now noticeable in the 
right middle and lower lobes. 





*Juan Gonzales, Lieutenant Colonel, MC. 
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The boy complained of headaches on May 5, 1952, and the symptoms of tuberculous 
eningitis developed rapidly. Over a period of ten days, 15 mg. streptomycin was given 
lily intrathecally, along with 1 Gm. streptomycin intramuscularly. There was no im- 


ovement. 


Fig. 3. 





Fig. 4. 


Para-aminosalicylic acid (PAS) was then obtained and administered in a dose of 3 
Gm. PAS every day with 1 Gm. streptomycin intramuscularly every other day. His con- 
dition appeared to improve for awhile. However, on June 18, 1952, he became moribund 
and died two days later. 


Discussion 


Oral tuberculosis is a comparatively uncommon disease, although cases 
involving dental apices and the alveoli are seen more frequently than generally 
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suspected. Chapotel* noted that up to 1922 only fifty cases of tuberculosis 
of the mandible had been reported in the literature. 

The pathways of infection are considered to be both endogenous and 
exogenous. Chronic trauma or frequent association with it may precede the 
endogenous infection, while an external irritating factor often precedes the 
exogenous infection. Hence, it is advised that any chronic type of trauma in 
tuberculous patients be removed. 

Those who believe the infection enters via nonsputum pathways point to 
the fact that some patients who have negative sputa may develop oral lesions, 
nevertheless. 

Tuberculous infection of bones has long been recognized as a disease of 
the young which involves either the epiphyseal ends of the long bones (espe- 
cially at the hip, knee, or ankle), or the bodies of the vertebrae (Pott’s dis- 
ease) and, less often, other bones. It is only in the late stages of the disease 
that tuberculosis of the bones appears. Consequently, the prognosis is poor, 
and death from involvement of the internal organs or from tuberculous menin- 
gitis is common. 

The treatment of tubereulous lesions in the mouth was usually palliative 
until the, discovery of the antibiotics. Surgical excision of the lesions was 
often performed, followed by application of direct cautery to the area. To- 
day, a regimen of streptomycin in combination with para-aminosalicylie acid 
(PAS) is recommended. However, the recent use of the new isonicotinie acid 
hydrazide in the treatment of tuberculosis is being viewed with a cautious 
optimism. 


210 CHESTNUT St. Bupa. 


*Chapotel: Tuberculose mandibulaire, Rev. odontol. 51: 444, 1930. 
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REMOVAL OF A BROKEN NEEDLE IN THE PTERYGOMANDIBULAR 
REGION 


Harris Buake, D.D.S.,* AND Frep S. Buake, D.D.S., Paterson, N. J. 


HE breaking of a needle is an accident which may be caused by an un- 

expected movement of the patient and should be anticipated and guarded 
against. Portions of instruments such as needles, bone burrs, and forceps, 
which aecidentally are broken off in the soft tissues, sometimes complicate 
recovery, and, therefore, should always be removed. It is malpractice know- 
ingly to leave behind any broken instrument in the tissues without advising the 
patient of the accident. Fortunately, the incidence of broken needles is be- 
coming rare. Needles are better made and are being handled with greater 
caution. A broken instrument is not usually a surgical emergency, but it is 
advisable to remove it at the time if it is convenient. 


Case Report 


A 31-year-old woman was referred by her dentist on July 22, 1952, for removal of a 
portion of a hypodermic needle in the pterygomandibular space on the left side. On that 
date, during the administration of Novocain for a left mandibular block anesthesia, the patient 
moved her head suddenly, causing the needle to break. 

There was slight edema present on the medial surface of the left ramus. There was 
no infection present at the time of examination and no attempt had been made by her 
dentist to remove the needle. ; 

Roentgenographic Examination.—Roentgenograms were taken in the lateral and 
anteroposterior projections showing the position of the broken needle in the pterygo- 
mandibular space (Fig. 1). 

Operation.—The patient was premedicated with Seconal, 1% grains. Local anesthesia 
was obtained by a mandibular injection. With the needle and syringe in position, another 
lateral roentgenogram was taken (Fig. 2). A vertical incision was made on the inner 
surface of the ramus. After blunt dissection of the tissue, a curved explorer was placed 
into the wound until it came in contact with the fragment, which was grasped with a 
hemostat and removed. Triple 0 silk sutures were inserted, and 500,000 units of penicillin 
was administered intramuscularly. 

Home care consisted of warm saline irrigations. The following day the patient 
returned with slight swelling and no pain. Penicillin was again administered and, on the 
third postoperative day, the sutures were removed and the patient was discharged. 


Comment 


This case illustrates the importance of adequate roentgenograms for the 
purpose of locating and removing a foreign body. Roentgenograms should 


*Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey. 
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Fig. 1.—Lateral and anteroposterior roentgenograms showing the position of the broken 
needle fragment. 
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Fig. 2.—Lateral roentgenogram showing broken needle fragment with another needle in 
position for the mandibular block injection. 








Fig. 3.—Postoperative roentgenogram showing the needle fragment removed. 
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be taken from two different views to accurately locate the position of the 
foreign body. In this case lateral and anteroposterior views were made. 

The insertion of another hypodermic needle aided in localization of the 
fragment. 


References 
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EXTRAORAL REMOVAL OF AN UNERUPTED MANDIBULAR CUSPID 
Report of a Case 


Harris Buake, D.D.S.,* ANp 
FRep 8S. BLAKE, D.D.S., PATERSON, N. J. 


A 52-YEAR-OLD man was referred by his dentist on Feb. 4, 1952, for 
examination of a large swelling of the left mandible associated with 
severe pain. He stated that the swelling had appeared several times previ- 


ously. 





Fig. 1.—Roentgenogram showing the presence ot am unerupted mandibular cuspid and follicular 
cyst. 


Examination showed a swelling of the lower jaw extending from the mid- 
line to the left second premolar area. On palpation, the area appeared hard, 
tender, and nonfluctuant. The patient had a temperature of 102.5° F. 


Roentgenographic Examination.—Extraoral roentgenograms taken in the 
anteroposterior projection disclosed the presence of an unerupted mandibular 
cuspid on the left side with a radiolucent area about 1.25 em. in diameter 
(Fig. 1). 


*Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey. 
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Fig. 2. 


Fig. 3. 


Fig. 4. 


4 


Fig. 2.—Incision made beneath the lower jaw 5 cm. in length. 
Fig. 3.—Tooth exposed by extraoral approach. 

Fig. 4.—The incision sutured. 

(Enlargements from a 16 mm. motion picture.) 
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Treatment.—On the day of examination the patient received 500,000 units 
penicillin intramuscularly. Gantrisin was prescribed: 4 Gm. immediately, 
lowed by 1 Gm. every four hours. Codeine sulphate, % grain, was pre- 
ibed for pain. The patient was instructed in the use of hot saline irrigations 

traorally. This medication was continued for three days until Feb. 7, 1952, 

en, under nitrous oxide and oxygen anesthesia, the area of fluctuation was 
incised intraorally, and 3 e¢.c. of pus was evacuated. An iodoform gauze 

ain was inserted. For the subsequent six days the drain was changed. The 
nicillin therapy was continued. At the end of that period the swelling had 
subsided completely and the patient was comfortable. Thirteen days later 
the patient was admitted to the Barnert Memorial Hospital for removal of the 
unerupted mandibular cuspid from an extraoral approach. 





Fig. 5—Roentgenogram taken one year —- the operation showing regeneration of bone in 
the area. 


Operation._The patient was premedicated with morphine sulfate, % 
grain, and atropine sulfate, 459 grain. Under general anesthesia, using a 
24% per cent solution of intravenous Pentothal sodium and endotracheal 
nitrous oxide and oxygen, an incision was made beneath the lower jaw about 
5 em. in length (Fig. 2). The subcutaneous tissue was divided and the 
mandible exposed, bleeding vessels being ligated during the procedure. The 
location of the tooth was indicated by a bulge of the outer surface in the jaw. 
A window was cut in the bone exposing the tooth (Fig. 3), which was removed 
with the attached eyst sac. The bony edges of the cavity were smoothed and 
all debris was removed. Sulfanilimide powder was placed in the cavity, and 
the wound was closed with 000 subeuticular sutures, supplemented by inter- 
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rupted 0000 silk sutures (Fig. 4). A pressure bandage was applied to the 
face and 500,000 units of penicillin were given after the operation. On 
microscopic examination, the attached tissue was diagnosed as a follicular 
cyst. 

Penicillin therapy was continued, the bandage was changed the follow- 
ing day, and the patient was discharged from the hospital. Two days later 
he returned to the office, at which time the dressing was changed and 500,000 
units of penicillin administered. On the sixth day the sutures were removed 
and the bandage changed. The dressing, no longer required, was removed on 
the tenth postoperative day. Roentgenograms taken one year after the 
operation showed regeneration of bone in the area (Fig. 5). 


Comment 


Unerupted mandibular canines may be removed intraorally or extra- 
orally. Those located in the mental protuberance, anteriorly, are generally 
accessible by the intraoral approach. Those at the inferior border, as in the 
case presented, are reached more easily by the extraoral approach." 


Reference 
1. Thoma, Kurt H.: Oral Surgery, vol. 1, St. Louis, 1948, The C. V. Mosby Company, p. 310. 
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CAVERNOUS HEMANGIOMA OCCURRING IN THE 
BODY OF THE MANDIBLE 


Marvin E. Pizer, D.D.S., M.S., ALEXANDRIA, VA. 


AVERNOUS hemangioma in bone is rare. Until 1938 only twelve proved 
C cases were available for study. These cases were collected by Buey and 
Capp, and Geschickter and Maseritz. Their investigation shows that this 
disease is found predominantly in young adults. 

Since these tumors are usually asymptomatic, it is very difficult to make a 
diagnosis. In the skull and spine, radiographs will usually reveal a honey- 
combed appearance. In the long bones the picture of multilocular areas of 
destruction, with the expansion of the bone in one direction, presents a more 
characteristic appearance. 

The pathologie picture of angioma of bone will often disclose a partly 
cystic tumor with hemorrhagic contents. The tumors are generally benign 
and radiosensitive. Therefore, cures have resulted by deep roentgenographic 
therapy. Local surgical removal is also considered adequate treatment. 


Case Report 


The case presented was a 32-year-old white woman, well developed, well nourished, 
with a past medical history of scarlet fever and rheumatic fever. The patient manifests 
a sensitivity to codeine and penicillin. Four years ago the patient underwent surgical 
removal of a benign tumor, about the size of a peanut, from the mucous membrane of the 
lower lip. About that same time she had a difficult extraction of a mandibular right molar 
performed where the present neoplasm is located. The dentist who performed that extrac- 
tion, according to the patient, was suspicious of the bony formation around the molar he 
removed. However, no further action was taken until recently when, during a routine 
radiographic examination, another dentist detected a peculiarity in the bone in this 
Same area, . 

The patient was referred to our office, where clinical examination of the oral cavity 
was essentially negative. Extra-oral examination revealed no palpable nodes in the sub- 
maxillary, submental, or cervical regions. Lateral jaw films showed an ill-defined round 
radiolucenecy distal to the mandibular right second premolar (Figs. 1 and 2). There was 
no evidence of expansion of the bone or tenderness in this region. The patient was 
hospitalized and, under general anesthesia, an incision was made extending from the region 
of the mandibular right cuspid to the retromolar triangle. The mucoperiosteum was re- 
flected, exposing the underlying bone. With bone burs, holes were drilled into the buccal 
cortical bone of the mandible. These holes were made in a circular manner following the 
outline of the disease process in the bone. With mallet and chisel, these drill holes were 
connected so that a buccal cortical bone fenestration was produced. The contents of the 
cavity consisted of caleareous tissue, some of which had small tags of pink fibrous tissue 
attached. The mandibular premolar was extracted and the contents of the cavity com- 
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Fig. 1.—Intraoral film revealing preoperative pathology in body of mandible. 
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Fig. 2.—Lateral jaw film of preoperative radiolucency in body of mandible. 
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Fig. 3.—Immediate postoperative film showing postoperative defect. (NOTE: Radiolucency 
inferior to first premolar and cuspid not pathologic. ) 
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‘tely enucleated. With rongeur and bone files, the surrounding bony wall was rounded 
er, and the mucoperiosteal flap was returned to its original position. The wound was 
sed with interrupted 000 catgut sutures. Bleeding during surgery was not profuse. The 
ay picture (Fig. 3) shows the postoperative defect. 

The microscopic sections showed dilated cavernous spaces lined with a single layer 
flattened endothelium. There was virtually no stroma between the dilated spaces. The 
tical bone, bony trabeculae, and bone marrow were essentially negative. A diagnosis 


cavernous hemangioma of the mandible was made. 
The postoperative course revealed healing by primary intention and a recovery which 


is uneventful. 
Conclusions 

1. Cavernous hemangiomas are rare, but must be included in the differ- 
cntial diagnosis of dentigerous cysts, ameloblastomas, and other central lesions 
of the mandible where there is no clearly defined outline of the radiolucency. 
Pulp testing and the presence or absence of the lamina dura around the roots 
of the teeth involved in this process will help in the differential diagnosis. 
The presence of the lamina dura tends to suggest that the lesion is not an 
odontogenie eyst.2 A vitality test found to be positive from pulp testing would 
help eliminate the possibility of this being a radicular cyst. 

2. Hemangiomas have great tendency toward profuse hemorrhage, and in 
suspected cases preparations for the administration of blood, as well as other 
measures to control hemorrhage, should be made available before surgery. 

3. The etiology of these tumors, as in most neoplasms, is undetermined. 

4. Hemangiomas, when completely excised or removed, generally do not 
reeur.® 

5. A pathologie examination is always necessary to confirm the diagnosis. 

6. Treatment by roentgen therapy has been effective. However, I feel 
that, since a lesion of this sort found in the mandible requires a biopsy, com- 
plete surgical removal of the entire lesion, if possible, is preferable. This of 
course depends upon the physical condition of the patient and the extent 
of the lesion. If a diagnosis of cavernous hemangioma is made by biopsy, and 
the physical status or lack of surgical accessibility for the complete removal 
of the tumor eontraindicates operation, then the treatment of choice might 
well be deep roentgen therapy. 
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A CASE OF OSSIFYING FIBROMA OF THE MAXILLARY TUBEROSITY 
ASSOCIATED WITH AN UNERUPTED ECTOPIC MOLAR 


RicHarp Spitzer, D.M.D.,* Lonpon, ENGLAND 


HE ease presented is that of a woman, aged 29, who was first seen by me in 

May, 1953, because of paroxysmal neuralgic pain in the right side of the 
face, of several weeks’ duration. She could not locate a definite area, because the 
region of the temporal bone, the right eye, and the right maxilla were equally 
affected. Lately the condition had gradually become worse and she had de- 
veloped a slight swelling of her right cheek. 

The essential clinical symptoms were a moderate edema of the right face 
extending from the infraorbital fold to the temporomandibular joint and down- 
ward to the mandibular angle. Intraoral examination disclosed an enlarge- 
ment of the right maxillary tuberosity obstructing the buccal suleus. The swell- 
ing had also spread mesially, causing bulging of the hard palate and involving 
the soft palate. On palpation, and irregular mass of bony hardness was felt 
under the thinned cortex. The mucous membrane was smooth and of normal 
color, with no ulceration or fistulas. All the right molars were missing. 


Radiologic Examination._An intraoral film of the right maxillary pre- 
molar and molar region did not show anything abnormal. The anteroposterior 
view revealed a fully developed molar in ectopic position at the lateral aspect 
of the maxilla posterior to the zygomatic bone, its crown lying above the 
palate, level with the nasal fossa. The apex of the tooth was level with the 
concha masalis media. A large mass of bony density with well-defined borders 
was in close contact with the tooth crown. In the lateral view the tooth ap- 
pears to be situated close to the lateral pterygoid process and the pterygoid- 
palatal fossa. The x-ray film further demonstrated that the tumor fills the 
entire maxillary tuberosity and also invades the antral cavity (Fig. 1). 

The tumor itself is not of uniform architecture, but presents a somewhat 
mottled appearance. It is mainly radiopaque, but small radiolucent areas are 
conspicuous. 


Diagnosis.—On the basis of the history and the clinical and radiologic 
findings, a tentative diagnosis of composite odontoma was made. 


Treatment.—At operation, an inverted L-shaped incision was made along 
the alveolar ridge extending from the posterior border of the tuberosity to the 





*Senior Hospital Dental Officer, St. John’s Hospital, S.W.11, London, England, 
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Fig. 1.—Right lateral view of skull showing maxillary molar displaced toward the infra- 
temporal fossa and below the pterygo-maxillary fissures. The tumor surrounds the crown 
of the tooth and appears to be located in the posterior and superior chambers of the tuberosity. 








Fig. 2.—Specimen (tooth and tumor). = pepeenetion on the occlusal surface is clearly 
visible. 
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premolar region and then carried to the palate. After the flap was raised, it 
was readily seen that the tumor had developed within the spongy bone. The 
palatal, as well as the buceal, cortices showed considerable elevation and 
distention, but no complete erosion. Full exposure of the growth was easil) 
obtained by removing segments of the eggshell-like cortex. 

It was then found that the lesion had encroached upon the antral cavity 
and that no partition existed between the growth and the maxillary sinus ex- 
cept the latter’s lining membrane. This was torn on enucleating the tumor 
The molar tooth could then be located behind a layer of fibrous tissue in the 
superior and posterior end of the bony cavity which had protruded into the 
space normally occupied by the infratemporal fossa. From there the tooth 
was finally removed in toto. The incision over the alveolus and palate was 
approximated by sutures and a gauze pack was inserted into the posterior 
fossa of the maxilla. 

There were no postoperative complications, and clinical and radiologic 
examination two months later confirmed the satisfactory result. 


Pathologic Findings.—On clinical examination, the tumor was found to 
measure 11 mm. It was extremely hard with a smooth surface. A deep in- 
dentation on the occlusal side of the tooth showed where both bodies had been 


in contact (Fig. 2). 

Histology.—Histologic examination showed the specimen consisting of 
fibrous tissue, with foci of calcification and bone. This is consistent with a 
diagnosis of ossifying fibroma or osteoma. 


Summary 


A ease has been deseribed of an ossifying fibroma of the maxillary 
tuberosity associated with a retained molar displaced toward the infratemporal 
fossa, the radiograph of which had the appearance of a complex, composite 
odontoma. 

I am indebted to Dr. A. Mitchell, Physician Superintendent, for permission to report 
this case. My thanks are also due Dr. H. C. Bull for his help with the radiological ex- 
amination and Dr. R. J. Ralph for the pathologic investigation. 
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PENICILLIN IN IMPACTED THIRD MOLAR SOCKETS 
A Clinical Study 
Rosert H. Linn, D.D.S.,* MrnnEApouis, MINN. 


NUMBER of studies have been reported concerning the effects of implanta- 
A tion of chemotherapeutic agents in extraction wounds. Epstein and Kauf- 
man' observed the effects of pure crystalline penicillin G in the form of 50,000 
unit tablets in 250 eases of tooth extraction, including impactions. Uniformly 
good healing was found in all cases. Krogh? employed pellets containing one- 
half grain of sulfanilamide and one-half grain of sulfathiazole in 773 extrac- 
tions. Sixty-six of the teeth were unerupted. He stated that there were no 
dry sockets athough there were six cases of atypical healing which necessitated 
postoperative treatment. Gwinn and Grimm* compared the results of four 
methods of managing extraction wounds and felt that there was some benefit from 
the implantation of sulfathiazole and penicillin. Tam and Clark* found that 
the use of an ointment containing chlorophyll was associated with delayed 
healing or infection in one-third of twenty-four cases studied. Verbic® studied 
the effect of 50 mg. chlortetracycline tablets in lower posterior sockets. He 
found sixteen failures out of 103 cases in a control group, as against six 
failures out of the same number in the experimental series. Olech* reported 
two studies. In the first experiment sulfathiazole powder was placed in 
twenty-six impacted third molar wounds with one case (3.8 per cent) of post- 
operative infection resulting. In a control series of thirty-four similar cases 
three types of placebo were inserted and six instances (17.6 per cent) of failure 
resulted. Their second series consisted of fifty cases divided into four groups, 
three being experimental and one a control. Sulfanilamide, penicillin, and a 
combination of these were used in this clinical study. Although the im- 
pression of those who examined the patients postoperatively was that the 
treated group healed better, statistical analysis of the results did not support 
this impression. The authors felt that the use of these agents in impacted 
lower third molar sockets was not justified. Holland and Tam’ reported on 
the use of 50,000 unit tablets of crystalline penicillin G in 274 routine extrac- 
tion sockets as compared with 286 sockets receiving a placebo tablet of sterile 
lactose. There was no significant difference in the healing of the treated as 
compared with the control group. Some of the wounds, however, were im- 
pacted lower third molar sockets and this segment seemed to heal somewhat 
better with the use of penicillin. 


*Teaching Assistant, Division of Oral Surgery, Dental School, University of Minnesota, 
Minneapolis, Minnesota. 
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Objective 
This study was made to extend the investigation of Holland and Tam, 
and to secure further information on the effect of placement of tablets of 
50,000 units of crystalline penicillin G in impacted lower third molar wounds. 


Procedure 


Two tablets of 50,000 units of crystalline penicillin G were placed in 
each of 147 impacted lower third molar sockets. A group of 114 similar cases 
received no medication. All cases were completely unerupted teeth requiring 
bone removal. Teeth removed by the raising of a flap and use of elevator 
only were not included in this study. All bone cutting was done with a dental 
bur used in conjunction with a stream of water and a suction aspirator. All 
wounds were closed and sutured without packs or drains. Postoperative in- 
structions were the same for all patients. They were seen on the third or 
fourth day after surgery and examined for evidence of breakdown of the clot, 
foul wound, suppuration, or other evidence of interference with normal heal- 
ing. If progress was satisfactory, the patient was dismissed with instructions 
to return if any pain, swelling, or foul discharge should develop. Each case 
which developed any of these findings at any time after removal of the tooth 
was listed as a failure, and treatment with medicated gauze dressings and 
irrigations was instituted. 


Results 
Control Group—114 cases 
1. Primary healing 87 cases 76.4 per cent 
2. Failure 27 cases 23.6 per cent 
Test Group—147 cases 
1. Primary healing 106 cases 77.3 per cent 
2. Failure 31 cases 22.7 per cent 
Discussion 


This investigation was confined to impacted lower third molar wounds, 
since the incidence of ‘‘dry socket’’ of localized osteitis is more frequently 
encountered following removal of this tooth than any other. During the 
period of this study, in the same clinic, 121 extractions of impacted upper 
third molars, upper and lower cuspids, and supernumerary teeth were per- 
formed with only three cases of osteitis resulting. No penicillin was used in 
any of these cases. 

The reports of Olech® and Holland and Tam’ are confirmed by the results 
of this study. 

Conclusions 

In this study comparison of the percentage of sockets healing primarily 
after implantation of crystalline penicillin G tablets with the percentage which 
healed normally without medication indicated no significant difference be- 
tween the experimental and control groups. 
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DENTIGEROUS CYST IN THE WALL OF THE MAXILLARY SINUS 
Marvin E. Pizer, D.D.S., M.S., ALEXANDRIA, VA. 


WHITE girl, 19 years of age, well developed and well nourished, was 

referred to our office with a chief complaint of chronically recurring ulcers 
involving the oral mucosa. These were apparently aphthous ulcers of unknown 
etiology. 

During the post-operative examinations, the patient continually complained 
of the same ulcerations appearing and disappearing in her mouth. During one 
particular visit she complained of pain in the tuberosity and third molar regions 
of the left maxilla. Clinical examination revealed inflammation of the mucous 
membrane in this region, and this area was very sensitive to palpation. The 
patient at this time informed me that she had had earaches on that left side 
for quite some time. A periapical radiograph revealed a radiopacity high in 
the maxilla (Fig. 1) the shape of a small third molar. The patient was put on 
antibiotic therapy to reduce the infectious process, and at a later date antero- 
posterior and lateral jaw radiographs were taken. These films revealed a dental 





Fig. 1.—Radiopaque object in posterior part of maxillary sinus. 


element, 5 by 9 mm. in size, lying in the posterior portion of the left maxillary 
sinus wall about midway between the floor of the orbit and the base of the sinus. 
This dental element was surrounded by a thin cystic wall (Fig. 2). The tooth 
projected toward the maxillary sinus. The same finding was present on the right 
side. These were apparently unerupted and incompletely formed third molars. 

The patient was hospitalized and under endotracheal general anesthesia, an 
incision was made from the pterygomaxillary junction and extended anteriorly 
along the buccal surface close to the necks of the first and second molars. Just 
anterior to the first molar the incision was extended vertically into the muco- 
bueeal fold of this region. The mucoperiosteum was reflected and a buccal 
window was cut in the posterior portion of the maxillary sinus over the first 
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and second molars. The dental element now could be seen high in the posterior 
wall of the maxillary sinus. It was surrounded by membrane. It was removed 
with the aid of elevators, and the area was débrided. The wound was closed 
with interrupted eatgut sutures. Gauze dressings were placed over the wound, 
d the patient left the operating room in good condition. She was kept on 
intramuseular Crysticillin, 600,000 units daily, for four days postoperatively 
and, following her discharge from the hospital, oral Bicillin L-A, 400,000 


its daily, was administered for another week. 





Fig. 2.—Lateral jaw exhibiting the bilateral dental elements in the wall of the 
maxillary sinuses. Notice thin radiolucent zone representing a cystic wall surrounded by 
the radiopaque osseous crypt. 


The postoperative course was uneventful, with the exception of some trismus 
which was due to the surgical trauma and to the patient’s fear of opening her 
mouth. The site of incision healed by primary intention. The patient was seen 
again two months postoperatively, and had not had any recurring ulcers. 

The pathologist reported the microscopic picture of the soft tissues surround- 
ing the hard dental element as sections showing a cyst having a dense, relatively 
acellular, fibrous wall with slight to moderate hyalinization. The cyst was lined 
by fibrous connective tissue with only a few small strips of stratified squamous 
epithelium remaining. A diagnosis of dentigerous cyst in the wall of the 
maxillary sinus was made. 











REMOVAL OF A FACIAL DEFECT BY USE OF A STENT 


CHARLES Ropert Sues, D.D.S., B.S., F.I.C.D., anp DonaLp R. Wo.Forp, 
D.D.S., F.A.I.D., JoHNsTowNn, Pa. 


Introduction 


HIS ease is presented in order to illustrate once again the importance of 
close cooperation between the medical and dental professions. I sincerely 


believe that this deformity, which is a minor one to us but a major deformity 
to the patient, could have been corrected by the plastic surgeon from an extra- 
oral approach. After consultation, we felt that the approach, intraorally, had 
a chance of being successful and should be attempted. 


Fig. 1. Fig. 2. 





Fig. 3. Fig. 4. 
Fig. 1.—Depression of right cheek. 
Fig. 2.—View of incision of vestibule of right cheek. 
Fig. 3.—Stent in place, held by silk sutures. 
Fig. 4.—External view of immobilization of stent. 
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History.—On Aug. 13, 1953, a 20-year-old man was presented to the U. S. 
Naval Dental Clinie, Naval Gun Factory, Washington, D. C., with an extraoral 
depression of the cheek in the area of the lower right mandible, which had been 
sed in March, 1949, by the internal incision of an abcess of the lower right 
first molar. The patient stated that at that time there was a good deal of swell- 
ine but no external drainage. Two months later the tooth was removed, and 
rtly after that the constricted depression of the cheek began to develop with- 
out any external drainage. 


Examination.—Laboratory reports were normal. Lateral jaw radio- 
graphs of the right mandible and dental films revealed no pathology. All the 
tecth present were vital. No submandibular adenopathy was found. Extra- 
orally, there was a depression of the cheek, as noted on the photograph (Fig. 1). 
Intraorally, there was a strong band of sear tissue extending from the depres- 
sion into the bueeal periosteum of the lower first molar area. 


Operation—On Sept. 9, 1953, under local anesthesia, an incision was 
made distal to the lower second premolar and carried to the mesial of the lower 
first premolar (Fig. 2). The mucous membrane was undermined and the tendi- 
nous attachment severed. The buccal mucous membrane was sutured in place. 
A stent was constructed and fastened in place with interrupted silk sutures 
(Fig. 3), which were carried through the cheek and tied over cotton rolls (Fig. 
4). On Sept. 15, 1953, the sutures were cut and removed with the stent. 


Conclusion 


We feel that this ease shows that quite often the conservative approach in 
surgery ean be suecessful. One can always re-evaluate the case and continue 


with the more dramatie approach, if necessary. 








AN ELASTIC HEADGEAR 
Wiiuiam E. Burre.i, D.D.S., KaALAMazoo, MicH. 


HAVE found that the construction of a simple headgear to maintain inter- 
maxillary alignment is of extreme value for emergency care. It is also 
useful after reduction of subluxation of the jaw, and to supplement maxillary 
wiring of fractures. 
The uses of an appliance of this type may be subdivided into the follow- 
ing groups: 
Emergency.—The bandage may be applied prior to operative procedure 
for the reduction of a fracture or while awaiting the clearance of medical 
complications. 


Subluxation.—The elastic headgear is applied immediately after the re- 
duction to maintain the condyles in the glenoid fossae. It should be used for a 
period of ten days to two weeks, or until all discomfort has subsided. 


Postoperative Care of Fractures.—At the termination of the fourth post- 
operative week, when the intermaxillary wires or elastics are removed, the oc- 
clusal relationships may be maintained by means of the headgear. If, by the 
end of the fifth week, there has been no change in the alignment, and no 
movement at the fracture sites, the arch bars may be removed, but the head- 
gear should be used for an additional two weeks. 


Edentulous Fractures.—I have not had the opportunity of attempting to 
maintain the reduction of a simple fracture of an edentulous mandible with 
the headgear. However, I sincerely feel that if the patient has artificial den- 
tures the occlusal relationship, and therefore the alignment of fractures, may 
not be too much displaced by muscle pull maintained by means of the elastic 
headgear. If circumferential wiring is used, or if transosseous wiring is re- 
sorted to, the headgear may be used to help maintain the reduced fractures by 
the dentures or a Gunning splint. 


Construction of the Appliance 
The following materials are used in constructing the appliance : 
1. White webbing (nonelastic), 1 inch wide. 
2. Ace bandage (rubber-reinforced elastic), 3 inches wide, No. 8. 
3. Stapler. The one used in our office is made by the Ace Fast- 
ener Corporation, and is called the ‘‘Clipper.’’ 
1214 
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The horizontal section is formed of the white webbing material by plac- 
ing it around the patient’s head from the glabella to the occiput. The cross- 
pieces are formed of the white webbing material by placing one piece postero- 
anteriorly from the glabella to the occiput over the crown of the head; the 
other communicates laterally to a point directly over the ear. Three or four 
staples through the webbing at each point of overlapping are sufficient (Figs. 
1 and 2). 


Fig. 1. 
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Fig. 3. 


The mandibular section is formed with the Ace bandage material doubled, 
and is attached at a point directly anterior to the ear on either side. The loop 
should come just below the nose, thereby allowing sufficient resistance to man- 
dibular movement when placed beneath the chin (Figs. 2 and 3). 
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Summary 
A headgear has been described which helps in the treatment of jaw frac- 
tures, and with which the period of intermaxillary wiring, necessary for the 
original reduction, may be shortened. It is a simple appliance, useful in 
emergency care or following operative procedures, and it is of real value to 
the oral surgeon and general practitioner alike. 
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Oral Medicine 


THE INDICATIONS FOR AND THE VALUE OF LABORATORY 
TESTS IN CLINICAL ORAL PATHOLOGY 


Car. Reicu, M.D., New York, N. Y. 


N ORDER to illustrate the value of laboratory tests in clinical oral pathology, 
[ think it best to cite several actual cases and delineate, step by step, the 
procedures used in order to arrive at a correct diagnosis. 


Case 1.—A 58-year-old white woman was referred for diagnosis because of 
pallor, sore tongue, and difficulty in swallowing. The patient stated that, in 
addition to the above-mentioned symptoms of six months’ duration, she also 
suffered from arthritis in her hands. 

Physical examination revealed a well-nourished woman, appearing ex- 
tremely pale. Her hair was gray, dry, and had no luster, and her fingernails 
were brittle, ridged, and spoon shaped. The tongue was red and did not show 
the normal coating. Her throat appeared inflamed and her hands showed swell- 
ing and deformity of the joints. From the history and physical examination, 
this patient was evidently suffering from a severe anemia and also from a 
rheumatoid arthritis. 

The question now arose as to what the cause of the anemia was and what 
could be done to correct it. The peripheral blood count was taken through 


venous puncture. The advantage of taking blood from the vein rather than 
from the finger is that it is possible to perform not only the routine count, but 
to do the sedimentation rate, coagulation time, clot retraction, fragility tests, 


blood grouping, and, if necessary, serology and blood chemistry tests on this 
one specimen, thus saving the patient unnecessary repeated punctures and 
discomfort. In this particular case, the hemoglobin was 42 per cent ; red count, 
2,500,000; white count, 7,300; neutrophil polys, 71 per cent (nonfilamented 
polys, 21 per cent) ; lymphocytes, 24 per cent; monocytes, 5 per cent; platelets, 
250,000; sedimentation rate, 7 mm. in fifteen minutes, 28 mm. in forty-five 


2 Read before the March 29, 1954, monthly conference of the New York Institute of 
Clinical Oral Pathology. 
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minutes. Coagulation and clot retraction were normal. Hematocrit was 18 per 
cent; the mean corpuscular volume was 70 (normal 80 to 90); and the mean 
corpuscular hemoglobin concentration was 27 (normal 32 to 36). 

From these findings, we felt that we were dealing with a microcytic, hypo 
chromic type of anemia which is usually associated with an iron deficiency. 
This was borne out by the fact that the color index was less than 1. The mean 
corpuscular volume was less than normal and the mean corpuscular hemoglobin 
concentration was also less than normal. The increase in the sedimentation 
rate indicated some activity of the rheumatoid arthritis. Rheumatoid arthritis 
is also known to produce an anemia, but the anemia of rheumatoid arthritis is not 
as severe as in this case and it is usually normocytie with a color index of 1}, 
‘ather than microcytic in type. Because of the sore tongue, it was considere:| 
advisable to study the gastric contents to rule out any possibility of a pernicious 
anemia. The gastric contents, even under the stimulation of histamine, showed 
no free hydrochloric acid. This finding complicated matters, as lack of free 
hydrochloric acid is characteristic of pernicious anemia, although sometimes 
it is found in people with an iron-deficiency anemia and occasionally in normal 
people. It now became imperative to do more definitive studies; namely, a 
sternal bone marrow examination and a serum iron determination. The sternal 
bone marrow showed a hyperplastic marrow with a great increase of erythro- 
blasts. This finding is characteristic of iron deficiency and rules out pernicious 
anemia, in which the megaloblasts predominate in the bone marrow. The 
serum iron determination was also confirmatory in that it was very low, as 
would be expected in an iron deficiency, whereas in pernicious anemia it would 
be quite high. All the laboratory findings, therefore, pointed conclusively to 
chronie microcytic hypochromie anemja of iron-deficiency origin. It is very 
well known that iron plays an important role, not only in the maintenance of 
the blood hemoglobin, but also in the preservation of the integrity of the 
epithelial structures, namely, the hair, nails, and mucous membranes of the 
tongue and throat. This particular patient showed evidence of a typical 
Plummer-Vinson syndrome with lusterless hair, spoon-shaped nails (koly- 
niehia), sore tongue, and sore throat with difficulty in swallowing. 

Therapy in this case consisted of large doses of iron by mouth and ferrous 
sulfate, 15 grains three times daily. She was also put on a high-protein diet, 
as it is well known that hemoglobin is 96 per cent protein and 4 per cent iron. 
She was also given dilute hydrochloric acid, 20 drops in a glass of water to be 
taken with meals, as we know that iron is best ionized and absorbed from an 
acid medium. She responded quickly to therapy and the blood became normal 
after a three-month period of treatment. At present it is necessary to keep 
her on a maintenance dosage of iron, and ferrous sulfate, 5 grains three times 
a day. 
She is also under treatment for her rheumatoid arthritis, having received 
cortisone and at present Butazolidine. The latter drug is potentially toxie for 
all the blood elements, as it can depress the bone marrow. It is necessary, 
therefore, to watch not only her red count, but her white count and platelets 


as well. 
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Case 2.—A white girl, aged 18 years, was referred for diagnosis because 
of edematous spongy gums and ulceration of the throat. The patient gave a 
iistory of being well up to two weeks previously, when she came down with 
what appeared to be a grippy condition. She had a severe headache behind 
the eyeballs, a mild sore throat, a feeling of tightness in the neck, and a 
feverish sensation. She stayed in bed for a few days, with her temperature 
eoing as high as 102 degrees at night. Her family physician diagnosed the 
‘ondition as grippe and prescribed aspirin, penicillin, and bed rest. She re- 
covered from the febrile episode, but the swollen condition of the gums and the 
throat uleeration persisted. A dental consultation was requested. On physical 
examination, the patient appeared to be in good health and did not show any 
signs of weight loss or toxicity. The gums were swollen and spongy and the 
throat was inflamed with several ragged ulcerations. The lymph nodes in 
the posterior cervical region were enlarged and her spleen was palpable two 
fingerbreadths below the left costal margin. A complete blood work-up seemed 
definitely indicated and the results were as follows: hemoglobin, 95 per cent; 
red count, 4,600,000; white count 13,400; neutrophil polys, 41 per cent (un- 
segmented, 11 per cent); lymphocytes, 30. per cent; monocytes, 7 per cent; 
monoeytoid lymphocytes, 18 per cent; eosinophils, 4 per cent; sedimentation 
rate in fifteen minutes 7 mm., in forty-five minutes 35 mm. The sternal bone 
marrow showed a hyperplastic marrow with no abnormal cells. The heterophil 
agglutination test was strongly positive in high dilution. These findings made 
the diagnosis of a virus infection of the infectious mononucleosis type very 
likely. The positive diagnostic points were the good appearance of the patient, 
the lack of anemia, the presence of monocytoid lymphocytes, or Downey cells, 
the positive heterophil agglutination test, and the normal bone marrow. 

This type of condition is frequently confused with leukemia, but should 
present no difficulties for the experienced hematologist, as leukemia, a 
malignant condition, is reflected in the general condition of the patient and 
is almost always accompanied by an anemia and abnormal leukemic cells in 
the bone marrow. This patient was treated for her virus infection by general 
supportive measures, local therapy to the gums and throat, rest, and moderate 
doses of antibioties to prevent secondary infections. It is important in this 
type of case to remember that the liver is often affected, even though jaundice 
is not present. Liver function tests made on this patient showed an increase 
in the thymol turbidity and cephalin flocculation, although the serum bilirubin 
was normal. This indicated the presence of a mild viral hepatitis, and it was 
important, therefore, that the liver be protected by suitable dietary measures 
and rest until the functional tests returned to normal. 

After a two-month period the patient was completely normal, showing 
no abnormal cells in the peripheral blood and no disturbance of liver function. 


Case 3.—The patient was a white girl, aged 14, who was well until four 
months previously, when she had an attack of acute appendicitis. The 
appendix was removed and she was given large doses of penicillin by injec- 
tion. One week later she developed a peculiar skin eruption which was thought 
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to be due to the penicillin. Her temperature persisted up to 103 degrees daily 
for the next three weeks and her leukocyte count rose to 18,000, with 85 per 
cent polynuclear neutrophils and 15 per cent lymphocytes. A slight anemia 
developed. She was treated by blood transfusions and cortisone, with ap- 
parent recovery. Two months later she had a recurrence of the skin eruption 
which was erythematous in type, with many papules and bullae. The eruption 
was over the extremities, trunk, and face. Her temperature again became 
elevated and again there was a rise in the leukocyte count. The possibility 
of lupus erythematosus was considered and a blood preparation for L.E. cells 
was made. This was reported positive at the hospital in which she was a 
patient at the time. She was treated with cortisone again, with some improve- 
ment, and was discharged. One month later there was another recurrence of 
skin eruption, temperature, and leukocytosis with bleeding, spongy gums. At 
this time she was admitted to Lenox Hill Hospital and the dermatological 
service treated her as a lupus erythematosus case, but requested a hemato- 
logical consultation to make certain of the diagnosis. A complete blood and 
bone marrow work-up was done and the peripheral blood showed 8 per cent 
myeloblasts, while the bone marrow showed an early myeloblastic infiltration 
with no L.E. cells. On the strength of this finding, the L.E. preparation from 
the previous hospital was reviewed and it was found that those cells which 
had been diagnosed as lupus erythematosus cells were in reality myeloblasts. 
This error had been caused by a pale stain; when the same slide was restained 
with Giemsa stain, the myeloblasts were unmistakable. The diagnosis of 
myeloblastic leukemia, therefore, was definite. The patient has been under 
observation since that time and the percentage of myeloblasts has risen to 
90 per cent. 

This case is of great educational value in that it shows the difficulties 
sometimes encountered in diagnosing blood preparations, and illustrates the 
importance of meticulous laboratory techniques. 


Case 4.—A 71-year-old white man was referred because pallor of the gums 
and a sore tongue. He complained of weakness, shortness of breath, and 
tingling in the extremities. The patient was well up to one year previously, 
and gradually noticed increasing fatigue and shortness of breath on exertion. 
In addition to the symptoms, just mentioned, he also complained of a sore, 
burning tongue and loss of memory. His appetite had been poor and he had 
lost 15 pounds in weight during the last year. 

On examination, he was pale with a slightly yellowish tint. The tongue 
was smooth and red and showed an absence of papillae. The heart was rapid, 
with a systolic murmur. His gait was somewhat unsteady and, on further 
examination, there was some inequality in the reflexes in the lower extremities 
and loss of vibratory sense. This patient appeared to be suffering from 
pernicious anemia with neurological involvement. Complete blood and bone 
marrow work-ups showed the following: hemoglobin, 42 per cent; red count, 
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1,300,000; white count, 3,900; neutrophil polys, 55 per cent; lymphocytes, 38 
per cent; monocytes, 7 per cent; color index over 1; platelets, 150,000; 
hematocrit, 20; mean corpuscular volume, 110. Examination of the peripheral 
smear showed irregular red cells, with variable size and shape, many of them 
larger than normal and appearing to be completely filled with hemoglobin. 
Many of the polymorphic nuclear neutrophils were hypersegmented. The 
sternal marrow showed the presence of many megaloblasts. This blood picture 
showing maecroeytie blood with a leukopeniec, relative lymphocytosis, increase 
in monoeytes, diminished platelets, and overmature polynuclear neutrophils 
is typieal of pernicious anemia. The finding of megaloblasts in the bone 
marrow confirmed this diagnosis. 

Patients with pernicious anemia are known to suffer from a lack of free 
hydrochlorie acid in the gastric contents. Therefore, a gastric analysis was 
done with histamine stimulation. The injection of histamine, 0.5 ¢.c. to 1,000, 
will stimulate the production of free hydrochloric acid in the functional cases, 
thereby ruling out any pseudo achylia gastrica. The patient showed no free 
hydroehlorie acid. . 

Before the diagnosis of pernicious anemia is definitely given, it is vital 
that a G.I. series be done to rule out any malignancy in the gastrointestinal 
tract which might produce pernicious anemia symptoms. This was done and 
proved negative. The diagnosis of pernicious anemia was definitely estab- 
lished and therapy with vitamin B,. was instituted. Three months later the 
hemoglobin was up to 80 per cent. The neurological symptoms had disap- 
peared and the tongue appeared normal. The hydrochloric acid was still 
absent from the gastric contents, as this never returns. 


Case 5.—A 31-year-old white woman was referred because of bleeding 
from the gums. She had been well up to one month previously, when she 
began to have bleeding gums, purpurie spots over the extremities, and ex- 
cessive menstruation. Physical examination was negative except for hemor- 
rhagie gums and many black and blue spots over the body. Examination of 
the blood showed: hemoglobin, 75 per cent; red count, 3,600,000; white count, 
9,300; neutrophil polys, 71 per cent; lymphocytes, 25 per cent; monocytes, 4 
per cent; platelets, 50,000; clotting time, four minutes; no clot retraction at 
all; bleeding time seven minutes (normal, three minutes). The sternal bone 
marrow was hyperplastic with many megakaryocytes, most of which were 
immature and showed absence of platelet budding. The spleen could not be 
felt. 

A diagnosis of idiopathic thrombocytopenic purpura secondary to hyper- 
splenism was made. The patient was treated with ACTH and cortisone and 
responded well for three months. The platelets rose to 100,000 and the hemor- 
thagic manifestations disappeared. At the end of this time, however, the 
platelets dropped and bleeding from the gums started again. Because of the 
danger of cerebral hemorrhage, splenectomy was decided upon and performed. 
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The spleen was found to be three times normal size and there was one smal! 
accessory spleen. It is very important that these accessory spleens be re- 
moved, as they can enlarge and cause a great deal of trouble. 

The patient recovered from the operation and is now practically normal, 
with 150,000 platelets, normal clot retraction, and no hemorrhagic manifesta- 
tions. 

From a study of the cases described, it is evident that laboratory tests ar 
of great diagnostic value in clinical oral pathology. It should be emphasized, 
however, that laboratory tests alone are not enough and that the final diag- 
nosis of a patient’s condition depends upon the intelligent interpretation of 
all the findings, both the clinical examination and the laboratory tests to- 


gether. 


19 East 80TH ST. 
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Anesthesiology 


A NEW INTRAVENOUS ANESTHETIC 


Preliminary Clinical Report of Surital Sodium in Oral Surgery Procedures 
in the Office 


BERNARD M. CouHEN, B.A., D.D.S.,* Far Rockaway, N. Y. 
URITAL is the sodium salt of 5-allyl-5-(1-methylbuty])-2-thiobarbituric 
acid. Its formula, compared to Pentothal, is shown below: 


Ch,-cheh, CO-NH CH,CH, CO-NH 
\ ‘ 
7 ce-SNA CH,-ch,CH—C C-SNA 
C l| | i 
re N CH, CO-N 
Ch,-ch,ch,ch 
a | f (Pentothal) 
| we 
Ch, co 
(Surital) 


This drug differs from Pentothal only in the substitution of an allyl group 
for the ethyl side group. A 5 per cent solution is clear, light yellow, and has 
a pH of 10 to 10.5. The pH is reduced by the addition of a buffer and the 


soluble substituted thiobarbituric acid is precipitated. The dried sodium salt 
is supplied in sealed ampules of 1 gram and buffered with a small amount of 
sodium bicarbonate. The material is readily soluble in water.’ 


Gruhzit! compared the acute toxicity and anesthetic potency of both Surital 
and Pentothal and found the Surital somewhat the more potent. Seevers and 
his associates*> found Surital to be about one and one-half times as potent as 
Pentothal. They also found that Surital was apparently less cardiotoxie than 
Pentothal, but certainly not more so. It is also interesting to note, from the 
work of these investigators, that the duration of anesthesia from a fixed dose 
of either agent showed that Pentothal caused a longer period of anesthesia. 
This indieated that Surital was being detoxified more quickly than Pentothal. 


____ *Attending Oral Surgeon, Morrisania City Hospital, New York City, and Attending Oral 
Surgeon, Beth David Hospital, New York City. 


1223 














1224 BERNARD M. COHEN 


Kelly and his associates* showed that both Surital and Pentothal anesthesia 
in rats were prolonged when the liver was removed. Wyngaarden’ feels that 
there probably are less cumulative effects from Surital than from Pentothal. 
However, Wood® concludes that the toxicity of Surital is less than that of 
Pentothal. It is also interesting to note that Wyngaarden feels that neither oi 
the two drugs materially reduced laryngeal stimulation. It was felt that the 
lessened accumulation of Surital was due to the smaller amount of the drug 
given, and hence a function of its potency. 


Clinical Considerations.—The fact that Surital is more potent than Pen- 
tothal is a two-sided affair. On the one hand, less of the drug may be given 
to produce a comparable result, but overdosage may occur more quickly. How- 
ever, when using the 0.5 per cent solutions this becomes an advantage. Induc- 
tion may be more quickly attained with less fluid volume. The advantage may 
be only a material one, in that 2 grams of Surital are equal to 3 of Pentothal ; 
hence the expense is decreased with the former. 

If the claims of lessened toxicity and comparable periods and depth of 
anesthesia are valid, we still do not find a reason for dropping a time-tested 
agent. However, the claim of lessened laryngeal stimulation is of extreme 
interest to the oral surgeon. Although I have used Pentothal in the office for 
the past nine years in several thousand eases, I have not found the number of 
laryngeal spasms to be significant, provided certain precautions were ob- 
served.?® 11 

There is no doubt that certain patients will show a slight delay in detoxifi- 
cation after the use of Pentothal. This is so small a group that it may be elimi- 
nated as a source of concern. The clinical experience with Surital showed cer- 
tain similarities in reaction and some slight differences. 


Preparation of Solution.—One gram of Surital was used to prepare either 
the 0.5 per cent or the 2.5 per cent solution. The former was diluted with 200 
¢.c. of normal saline, and the latter with 40 ¢.c. The more dilute solution was 
given with an infusion setup, and the more concentrated with a syringe. The 
solution has a strong garlic smell which rapidly appears on the breath when 
administered. The solution is a clear yellow. The drug dissolves slowly. If 
the material does not clear after a reasonable length of time, it should be dis- 
earded. The drug is relatively new and, as yet, has not been completely stand- 
ardized as to uniformity and lack of impurities; hence, caution should be 
exercised in the use of any solution which is not clear. This is a wise precaution, 
as will be explained. 


Premedication.—If this agent is used as an office supplement to nitrous 
oxide, no premedication is used. Only those patients operated on for more than 
a few minutes’ duration received 49 grains of atropine sulphate. In all fair- 
ness, it must be stated that the patients who were given Surital for short pro- 
cedures appeared drier than the same type when given Pentothal. However, 
this apparent advantage vanished when cases were carried over one half-hour. 
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| found that salivation was depressed at the beginning, but returned to normal 
er a short time. For this reason, the routine use of atropine is definitely 


recommended. 


Complications.—In the small series of 200 patients anesthetized with 
Surital, the incidence of spasm was so small as to be negligible. Only two 
patients developed spasm, and these were so mild that no treatment was needed. 
Vomiting appeared only once, but the patient confessed to some preoperative 
liquids. A number of peculiar hysterical reactions were noted, during which 
the patient was unable to control the erying that ensued. Not one of this group 
was later able to explain the tears, but all claimed inability to control them. 
This persisted for about ten minutes and finally ended with gradual diminution. 
Since all these patients were given the drug from the same carton, it was felt 
that some contamination might have been responsible. This group of bottles 
was discarded, and with it went the reactions described. They have not re- 
appeared to date. 


Technique of Anesthesia.—Surital was used as a supplemental agent in a 
balanced anesthesia with nitrous oxide. The details may be found elsewhere.*® ™ 
The concentration of oxygen never went below 25 per cent. It is to be under- 
stood that anesthesia remained in the upper first plane, and in some cases only 
amnesia was necessary for extremely short procedures. This type of controlled 
plane will provide an anesthetic of adequate duration and depth with the added 
advantage of a rapid recovery. - The short cases which did not receive nitrous 
oxide as a group took more Surital than those longer cases which were supple- 
mented. The lessened dosage is always a factor in recovery time. The more 
dilute solutions that were used in the longer cases rarely utilized the entire 
gram of Surital. This was in marked contrast to those short cases which took 
almost as much (in grains) for a lessened period. As a group, less Surital was 
used than Pentothal. Rarely did we use an entire gram of Surital, but very 
frequently we used slightly more than a gram of Pentothal. The cases utilized 
were an unselected group taken as they were presented. 

There were no instances of tissue reaction at the site of needle puncture. 
A few cases experienced some seepage of 2.5 per cent solution outside of the 
vein, without any harmful results. 


Conclusions 

[t is almost impossible to avoid comparison of Surital with Pentothal. I 
feel that the claim of a lessened laryngeal stimulation in oral surgery cases is 
worthy of further investigation. The small group of 200 cases is not enough 
to make a positive statement as to its definite superiority over Pentothal. I 
have seen laryngeal spasms occur under Pentothal similiar to those observed 
with Surital. However, this must be tested in the crucible of time before a 
definite statement may be made as to the relative merit or advantage of one 
drug over the other. 
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Oral Pathology 
NEOPLASIA IN ODONTOGENIC CYSTS 
R. B. Lucas, M.D., Lonpon, ENGLAND 


HE possibility of neoplastic change in the epithelial lining of odontogenic 
Ton has been a subject of interest since Cahn’ described a case in which 
he considered such a transformation to have taken place and advanced the 
view that all dentigerous cysts should be regarded as potential neoplasms. 
A number of eases of a similar sort have since been described,?’ and also some 
fairly large series. Thus Sonesson’s* material included eighteen dentigerous 
cysts, 140 radicular cysts, and thirty-nine cases of adamantinoma; at least ten 
of these tumors, Sonesson considered, had arisen from odontogenic cysts. 
3ernier and Tiecke,® in another review, found that approximately 33 per cent 
of ameloblastomas had originated in follicular cysts. Thus, it has come to be 
generally accepted that the adamantinoma arises not infrequently from odon- 
togenie cysts, but I have not been able to find such a correlation in my own 
material. It is, proposed, therefore, to re-examine the matter on the basis of 
personal observation of 193 specimens of radicular cysts, forty-one dentigerous 
cysts, and twenty-eight adamantinomas. 


Histologic Observations 


Irregular Epithelial Proliferation in Odontogenic Cysts.—The great ma- 
jority of odontogenic cysts show hyperplastic changes in the epithelial lining 
of greater or lesser degree, due to the chronic inflammation so often present. 
Minor degrees of this type of overgrowth are regularly observed; the grosser 
examples may, for present purposes, be said to take two main forms. These 
are (1) the formation of apparently isolated islets or follicles of epithelium 
situated in the connective tissue of the cyst wall at some distance from the 
epithelial lining of the cavity itself and (2) the ingrowth into the connective 
tissue of strands of epithelium derived from, and continuous with, the cyst 
lining. 

The first type, the formation of islets of epithelium, is illustrated in Figs. 
1 to 4. Islets of this type may show a not dissimilar appearance to the fol- 
licles of an adamantinoma, and on occasion have been so interpreted, being 
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taken to represent neoplastic transformation of the squamous epithelial cyst 
lining. Thus, in Figs. 1 and 2, which show part of the wall of a dentigerous 
cyst, the epithelial islets are superficially similar to the adamantinomatous 





-_ >. -~ ao” # 3° 
Fig. 2. 


Fig. 1.—Islets of epithelium in the wall of a dentigerous cyst, superficially resembling 
tumor follicles. (Magnification, x50. 
Fig. 2.—Detail from Fig. 1. (Magnification, 200.) 


follicle illustrated in Fig. 5. There is cyst formation in both cases, and, it 
might appear, squamous metaplasia. Close examination, however, shows that 
the cells of the tumor follicle are differentiated, the outer layer of epithelium 
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resembling ameloblasts in type. The cells of the nonneoplastic islet of epi- 
thelium, on the other hand, show no such differentiation, although the cells 
of the peripheral layers may appear to be distinct from the remainder. This 


Fig. 3. 





Fig. 4. 


; Fig. 3.—Islet of nonneoplastic epithelium in the wall of a dentigerous cyst. (Magnifi- 
cation, « 200.) 


_ Fig. 4.—Another islet of nonneoplastic epithelium, to show degenerative changes in the 
cells resembling stellate reticulum. (Magnification, x 200.) 

probably is due to compression of these cells during the growth of the islet 
or cyst formation in it, so that the nuclei come to lie very close together, re- 
sembling a distinet outer layer. 
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that the nonneoplastic islet may present is a cellular 
lum. Figs. 3 and 4 show examples of this 
knotie nuclei of the degenerating 
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formation resembling stellate reticu 
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Fig. 6. 
Fig. 5.—An adamantinoma follicle, showing typical cellular differentiation and cyst 
formation. (Magnification, « 200.) 


Fig. 6.—Epithelial prolongations in the wall of a dentigerous cyst. (Magnification, x50.) 


eells are readily distinguishable from the larger vesicular nuelei of the cells 


of the stellate reticulum-like core of the true tumor follicle. 
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fusing appearances may sometimes result, as noted by Churchill.’° Thus, Fig. 
6 shows the wall of a dentigerous cyst in which the outgrowth of epithelial 
prolongations has produced an appéarance not dissimilar, on low-power ex- 
alination, to the reticular type of adamantinoma (Fig. 7). Closer examina- 
tion, however, shows that the epithelium lacks the characteristics associated 
with that of the neoplasm, retaining in all essentials the appearances of a non- 
neoplastic, though hyperplastic, epithelial tissue. In this connection, Churchill*’ 
points out that the presence of blood vessels in areas of stroma enclaved by 
proliferating but nonneoplastic epithelium serves as a means of differentiation, 
since vascularization never occurs in the follicles of the adamantinoma. How- 
ever, stromal enclavements and even cysts occur in these tumors also," so that 
reliance should not be placed solely upon this point. 


Odontogenic Cysts With Regular Lining.—The possibility of cysts with a 
uniform lining of squamous epithelium representing adamantinomas in which 


squamous metaplasia has become complete has been suggested by Hewer,’” 
who reports a ease in which several cysts were present in the mandible, one of 
them extending into the condyle and another into the masseter muscle. The 


clinical and radiological findings were typical of adamantinoma, but the histo- 
logie appearances were those of a simple cyst. Hewer’s conjecture is an in- 
teresting one, but he admits that there is no proof that a cyst of such type has 
ever had an adamantinomatous pattern. Catania'* reports a somewhat similar 
ease of multiple follicular cysts, in which there appeared some reason to fear 


neoplasia. 


Adamantinomas Arising From Odontogenic Cysts.—The type of adaman- 
tinoma which is usually considered as having arisen in a pre-existing non- 
neoplastic eyst is the unilocular variety. In many cases the pre-existing cyst 
is considered to have been of simple nature purely on clinical grounds; the fact 
that there has been recurrence has been taken as evidence that neoplastic 
transformation has oceurred. Critical authors, however, are aware of the 
limitations involved in such interpretations; thus, Blum, Kaletsky, and Get- 
tinger’* report a ease of adamantinoma which was considered to have arisen 
in a simple eyst, but they make the point that the cyst may have been neo- 
plastic from the outset. 

In other eases photomicrographs purport to show tumor tissue arising 
from nonneoplastie eystie epithelium, but it must be admitted that many of 
these cases are not altogether convincing. There is often room for the appear- 
ances to be interpreted as neoplastic epithelium lining a monocystic lesion, 
but flattened by the pressure of the fluid contents so that it comes to have a 
Squamous appearance. In the series reported here, four of the twenty-eight 
tumors might have arisen in odontogenic cysts. In three of them, there was 
a history of a previous cystic lesion in the jaw which had been treated more 
or less conservatively on one or more occasions, but in none of these cases was 
there any definite proof that the original lesions had been other than neo- 
plastic; that is, the original diagnosis of odontogenic cyst was made on purely 
clinical grounds. 
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In the fourth case the lesion appeared, clinically and radiographieally, to 
be a follicular cyst, and was removed in its entirety. Macroscopically, the 
specimen consisted of a unilocular cyst measuring 10 by 4 em., the wall being 


Fig. 7. 





Fig. 8. 

: Fig. 7.—Adamantinoma, showing strands of cells arranged in a manner similar to those 
in Fig. 6. (Magnification, x50.) 

Fig. 8.—Wall of cystic adamantinoma. The epithelium is very similar to squamous 
epithelium showing degenerative changes. (Magnification, x 200.) 
about 2 mm. in thickness. At one point a nodule approximately 0.5 em. in 
diameter was present in the wall. Histologically, the wall of the cyst consisted 
of connective tissue with an incomplete epithelial lining (Fig. 8), while the 
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mural nodule showed the presence of typical adamantinomatous follicles (Figs. 
9 and 10). The lining epithelium presents an interesting appearance, in that 
some areas resemble the squamous epithelial lining of the usual nonneoplastic 
eyst, and could easily be taken as such if single sections were only examined. 


Fig. 9. 








Fig. 10. 


Fig. 9.—Mural nodule from the cyst shown in Fig. 8. (Magnification, x50.) 
Fig. 10.—Detail from Fig. 9. (Magnification, x 200.) 


Comparison with the mural nodule, however, shows that the lining epithelium 


of the eyst could well be tumor epithelium which has become flattened through 
pressure of the cyst contents. 
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Discussion 

Examination of a series of odontogenic cysts and adamantinomas has 
shown that, although epithelial proliferation in the walls of the cysts is a com- 
mon feature and on oceasion may simulate tumor formation, in the vast ma- 
jority of cases a distinction can be drawn, on histologic grounds, between 
hyperplastic epithelium and neoplastic tissue. These findings are in contrast 
to those of some other authors who, as already mentioned, consider that an 
appreciable proportion of odontogenic cysts undergo neoplastic transforma- 
tion. 

One cause of this disparity is likely to be varying criteria in the inter- 
pretation of histologic appearances, and it is undoubtedly very difficult on 
oeeasion to characterize a cyst lining composed of flattened epithelial cells as 
either neoplastic or nonneoplastie with any degree of certainty. This difficulty 
appears to have arisen in a number of the published cases in the literature, 
there being no clear evidence that the so-called follicular or dentigerous cyst 
has not been lined by neoplastic epithelium ab initio. In other cases the diag- 
nosis of follicular cyst appears to have been made on purely clinical and radio- 
logical grounds, the subsequent appearance of a neoplasm being taken as evi- 
dence that an originally benign lesion has undergone neoplastic transforma- 


tion. 

Much confusion of thought would be avoided if the diagnosis of odonto- 
genic cyst were reserved for those cases in which positive histologic confirma- 
tion has been obtained, when it is wished subsequently to show that a neoplasm 
has arisen from an originally simple lesion. 

Despite these criticisms, it is not desired here to put forward the diametri- 
cally opposite view that odontogenic cysts do not give rise to neoplasms. 
There is no theoretical reason why such neoplastic transformation should not 
occur, since the epithelium of the simple cyst and that of the adamantinoma 
derive from the same embryonic source, although it is submitted that trans- 
formation of this type is uncommon, or at least difficult to prove. In this re- 
spect, it is safest to follow Cahn’s™ dictum that any cystic tumor of the jaw 
may be an adamantinoma, and careful scrutiny of the histologic appearances 
should be made. 
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MONOSTOTIC FIBROUS DYSPLASIA OF THE MANDIBLE 
Marvin E. Pizer, D.D.S., M.S., ALEXANDRIA, VA. 


HE lesion of the mandible termed fibrous dysplasia is one which has been 

subject to discussion for many years with reference to its nomenclature. 
This difficulty in nomenclature is confused by the clinical, roentgenographic, 
and pathologic pictures of similar diseases, or even variations of the same 
disease. These other lesions that I refer to, so often used interchangeably, are 
localized osteitis fibrosa, fibrous osteomas, ossifying fibroma, osteofibroma, 
localized leontiasis ossea, as well as localized fibrous osteodystrophy. It is not 
the purpose of this article to go into the intricate histopathology of this dis- 
ease process, but rather to discuss the disease entity from a purely clinical 
aspect. I agree with Lichtenstein and Jaffe’ that this lesion appears more 
frequently than is generally recognized. 

These lesions are usually regarded as painless swellings which generally 
come to the attention of the doctor during routine dental radiographic exam- 
inations. Occasionally, moderate swelling of the mandible will be noticed 
by the patient during daily oral hygiene or, in cases of extensive swelling, 
an obvious asymmetry of the face will be observed. 

Jaffe contends that fibrous dysplasia appears more frequently in the 
female than in the male. This disease process most often shows very slow 
growth in the adult patient. The overlying gingival tissue generally appears 
healthy, and the expanded cortical bone is usually firm and nontender to 
palpation. 

The treatment of monostotie fibrous dysplasia of the mandible is usually 
of a conservative nature. This means clinical enucleation of the macroscopic 
pathology in the jawbone. The reason for this conservative treatment in the 
adult patient with this disease is based on the fact that no known eases of 
monostotic fibrous dysplasia (that have come to my attention in experience or 
in literature) have undergone malignant transformation. The tumor may 
recur, but if it does it will grow very slowly. Recurrence is very unlikely 
in the adult patient, for the natural skeletal growth by this time has stopped. 

The etiology of. monostotie fibrous dysplasia is still unknown. Some 
authors have cited cases where trauma, infection, and hereditary factors, one 
or all, appear to have produced this disease. Endocrine dysfunction and neo- 
plastic disorders also have been considered as predisposing this disease. 

Radiographically, we may also see variations in this disease. The degree 
of radiolucency or radiopacity will depend upon the degree of fibrous or 
osseous tissue present in the lesion. Radiographs sometimes reveal what ap- 
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pears to be a condensing osteitis with the expansion of cortical bone. The 
cortex of the bone oceasionally is thinned, but almost always it is intact. In 
th: maxilla or mandible, in certain cases where the replacement tissue is 
primarily fibrous, there will appear radiographically a radiolucent area some- 
tines resembling a multilocular cyst. In those cases where the lesion is 
primarily on the osseous side, the radiographs will reveal a homogeneous 
oround-glass radiopacity. In still other cases there may be, within the 
pathologie area, osseous elements surrounded by fibrous tissue which give a 
raliographie appearance of radiopacities surrounded by areas of variable 
degrees of radiolucency. 

[ am reporting three cases in an attempt to reveal the different clinical 
and radiographie findings in patients with this same disease. 

Case 1.—The first case is that of a 35-year-old white woman, well developed and well 
nourished, with a chief complaint of a dull pain of one week’s duration in the right 
mandible. About six months previous to this visit, her dentist questioned her, after 


examining radiographs of the entire dentition, as to whether or not she had any pain or 
lifficulty. She answered negatively, and so no further issue was made. 


Fig. 1. 





Fig. 2. 
Fig. 1.—Case 1. Preoperative intraoral film. 
Fig. 2.—Case 1. Periapical film showing extent of bone pathology involving the mandible. 


A second dentist, whom she most recently consulted about her pain, referred her to 
my office. Clinical examination revealed normal appearance of the soft tissues of the 
mouth. The teeth were in fair repair. However, there was, on visual examination and 
palpation, expansion of the buccal cortical bone adjacent to the mandibular right first 
and second premolars. These teeth responded normal to pulp testing. The overlying 
gingiva was firm and normal in appearance, and digital pressure in this area revealed no 
sensitivity or pain. The extraoral examination showed no facial asymmetry, nor was 
there any evidence of cervical or submaxillary adenopathy. Radiographic examination, 
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with intraoral roentgenograms, showed a large, poorly defined, radiolucent area involving 
both roots of the mandibular right premolars. This radiolucent. area enveloped small, 
irregular, radiopaque substances which appeared periapical to the first and second pre- 
molars (Figs. 1 and 2). Occlusal films of the mandible revealed some expansion of the 
buccal cortical bone. The posterior portion of the definite radiolucency contained a thin, 
dense strand, suggesting a limiting membrane (Fig. 3). There was no evidence of break- 
through of the mandibular cortex. 





Fig. 3.—Case 1. Lateral oblique film illustrating pathologic process circumscribing roots of 
the premolars. 





Fig. 4.—Case 1. Film taken five months ener showing remineralization of bony 
efect. 


The patient’s past medical history consisted of questionable valvular heart disease. 
She had a leukocytosis of approximately 12,000 white blood cells whose etiology could 
not be determined. 

The patient was admitted to the hospital on April 2, 1953, and on the following day, 
under general anesthesia, a mucoperiosteal flap was reflected, extending from the mandib- 
ular lateral incisor to the distal of the second molar. The buccal cortical plate was hard 
and intact. With the aid of bone burrs, mallet, and chisel, a window was made in the 
body of the mandible. The cavity was found partially lined with a cystic membrane, while 
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sreat portion presented what appeared to be condensed or sclerotic bone. This area was 
etted, removing all the pathologic tissue. The mucoperiosteal flap was returned and 
incision closed with interrupted catgut sutures. No teeth were extracted. 

The pathologist’s report described the microscopic section as showing osteoid 
beculae and bits of bone spicules with dense, fairly vascular, fibrous connective tissue 
erspersed between the trabeculae. There was slight to moderate increased vascularity 
th areas of extravasated blood here and there. A diagnosis of fibrous dysplasia of the 
ndible was made. 

The patient recovered uneventfully, with the exception of paresthesia of the right 
e of the lower lip, which is slowly returning to normality. 

A lateral jaw film, taken on Aug. 21, 1953, showed about 75 per cent of the previously 

reported bony defect to have been healed satisfactorily with bone (Fig. 4). 


Case 2.—My second case concerns a 29-year-old white woman, well developed and well 
nourished, who was referred by her family physician with a chief complaint of pain and 
swelling of the anterior mandible. Clinical examination of the oral cavity revealed nor- 
mal appearance of the soft tissues of the mouth. The teeth were in fair condition. The 
mandibular central incisors were slightly sensitive to percussion, and the labial cortical 
bone in the mandibular incisor region was tender to palpation. The patient had an oral 
temperature of 99.8° F. There was no evidence of expansion of this labial cortical bone. 
The mandibular central and lateral incisors were vital, A tentative diagnosis of an in- 
fected cyst, or a possible neoplasm, was made. The patient was put on antibiotic and 
analgesic therapy, for control of infection and relief of pain, respectively. When this 
acute process had subsided she was admitted to the hospital for surgery. 





Fig. 5.—Case 2. Periapical film revealing pathology in anterior mandible (preoperative). 


Her past medical history revealed an allergy to penicillin, and a traumatic injury five 
years previously resulting from a refrigerator door slamming into her chin. The patient 
recalled this as causing pain and swelling for an extended period of time, but it resolved of 
its own accord. Radiographic examination of the anterior mandible revealed a radiolucent 
area around the root tips of the mandibular central incisors and the left lateral incisor. The 
radiographs showed an extreme degree of radiolucency periapical to the central incisors and 
a lesser degree of radiolucency surrounding this region. This radiolucency extends almost as 
far laterally as the mandibular left cuspid, and inferiorly to the genial tubercles (Fig. 5). 

On Sept. 16, 1953, under general anesthesia, a mucoperiosteal flap was reflected and 
the cortical bone found to be relatively thin. The lesion appeared soft, grayish-red in color, 
and extended from the mandibular right lateral incisor to the mandibular left lateral incisor. 
There was also some tissue which appeared to have the consistency of thin bone. The mandib- 
ular right and left central and lateral incisors were extracted and the bony cavity was curetted. 
The flap was returned to its normal position and sutured with interrupted catgut sutures. 
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The pathologist’s report revealed, in microscopic examination, bony trabeculae 
separated from one another by fibrous connective tissue which had replaced the normal 
spongiosa. 

A diagnosis of fibrous dysplasia of the mandible was made. The patient recovered 


uneventfully and has been asymptomatic to date. 


Case 3.—The third case is that of a 36-year-old white man, well developed and well 
nourished, who suffered from a low-grade throbbing pain in the right mandible of one 
year’s duration. This pain began following the extraction of a mandibular right molar. 
At the initial examination of this lesion, there was some expansion of the buccal cortical 
bone in the region of the mandibular second molar. The patient had seen the dentist who 
had extracted the molar tooth, postoperatively, to determine if there was any infection. 
The patient was advised that no pathologic condition existed. 

The remainder of the oral cavity appeared normal. Lateral jaw and intraoral films 
revealed a round area 7 by 9 mm. in size, outlined by a thin, circumferential line of 
diminished bone density. In the center there was amorphous material containing irregular 
tiny radiolucencies, but conforming to no definite pattern. There was no thickening of the 
bone, but a slight peripheral sclerosis (Fig. 6). 





Fig. 6.—Case 3. Lateral oblique film showing well-defined pathologic process in posterior 
body of right mandible. 


This patient was hospitalized on July 24, 1953, and, under general anesthesia, a muco- 
periosteal flap was reflected. With the use of mallet and chisel, the cortical bone adjacent 
to the pathologic process was removed, thereby creating a window in the bone. The 
pathologic tissue was removed and the lesion was found to be well confined. The lesion 
consisted primarily of hard, gray, gritty tissue. The mucoperiosteum was placed back and 
the wound was closed with interrupted catgut sutures. 

The pathologist’s report described the microscopic sections as showing irregular, 
bony trabeculae having scalloped edges and showing considerable irregular calcification. 
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There was moderate osteoplastic activity. The marrow spaces were filled with cellular 
fibrous elements which were moderately vascular. The diagnosis was fibrous dysplasia of 
mandible. 
The postoperative course was uneventful, and the patient is asymptomatic to date. 


Summary 
Three cases have been presented, each with the same disease. In each 
case pain was a prominent subjective symptom. In Cases 1 and 3 there was 
pansion of the buceal cortical bone. In Cases 2 and 3 a past history of 
uma in the areas of the bone lesion was elicited. In each of these three 
‘ases the roentgenographic studies showed a somewhat different picture. 


Conclusions 


1. Pain may be a prominent subjective symptom in monostotic fibrous 
dysplasias of the mandible. 

2. Many clinicians have reported that it is the swelling of the bone that 
first brings these patients to their attention. However, in my experience, it is 
pain that is usually the first harbinger of trouble. 

3. The roentgenographic variations of this disease make positive diag- 
nosis by this method alone impossible. 

4. Local enucleation and curettage, or removal of the diseased tissue from 
the bone, is adequate treatment. No radical surgery is indicated. 

5. A eonelusive diagnosis can be confirmed only by a histologic section of 
the lesion. 

6. Blood ealeium, phosphorus, and alkaline phosphatase studies should be 
made to rule out possible generalized systemic disease. 

7. As for the etiology, trauma from extractions or from extrinsic forces 
cannot be eliminated as a possible predisposing or causative factor. 

8. Further study of fibrous dysplasia is most definitely indicated, with 
special attention foeused on its nomenclature and the allied diseases so closely 
associated with or related to it. 


Acknowledgment is made to Richard Palmer, M.D., pathologist, and to Alvin Wyman, 
M.D., radiologist, for their cooperation in the diagnosis of these cases. 
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BOECK’S SARCOID OF MUCOUS MEMBRANE 
Report of a Case 
ELEANOR Cove, D.M.D., Boston, Mass. 


OECK’S sarcoid is a generalized systemic disease in which lung, skin, lymph 

nodes, bone, and many other organs are affected. Although many reports 
are to be found in the literature illustrating Boeck’s sarcoid, relatively few 
cases of oral lesions have been reported. The etiology is unknown, but it is con- 
sidered by some observers to be an atypical tuberculosis. Many other theories 
have'been advanced as to its causation. 

A 26-year-old Negro girl was referred to the dental out-patient depart- 
ment with.the complaint of soreness on mastication. The history revealed that 
three years previously a diagnosis of Boeck’s sarcoid was made at another hos- 
pital on the basis of a chest roentgenogram. A lesion on the mucosa of the left 
nasal septum was present and a biopsy was performed; a microscopic diag- 
nosis of chronic granulomatous inflammation was made. Since that time, she 





A. B. 

Fig. 1—A shows the palate, the center of which was involved by desquamated, ir- 
regularly-shaped lesions. B is a photograph of the diffuse granulomatous lesions involving 
the buccal mucosa of the upper and lower lips. The lesion had a red erythematous back- 
ground, superimposed on which was a yellowish translucent nodule. 

From the Riesman Dental Clinic, Beth Israel Hospital, Boston, Mass. 
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had received no therapy. The symptoms became more severe, and over the 
intervening two-year period her vision had decreased until at this time she 
ean only distinguish light. 








Fig. 2.—Low- and high-power photomicrographs from the biopsy of a lesion on the lower lip. 


The high-power view shows the granulomatous process. 

The patient was admitted to the hospital because of swelling of the legs 
and abdomen of one week’s duration. At that time a diagnosis of generalized 
sarcoidosis with involvement of the skin, left eye, phalanges of the hands, 
heart, liver, spleen, and lungs was made. After a course of cortisone treat- 
ment, she was discharged on the sixty-sixth hospital day and was followed in 
the out-patient department. 
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Examination revealed numerous lesions on the palatal and buccal mucosa 
of the lower lip. The lesions were bleblike in nature, covered by a shining, 
smooth tissue, and appeared to contain clear yellowish fluid. It was decided 
to perform a biopsy on the lesion of the lower lip. The patient was placed on 
warm rinses containing Karo syrup as a palliative measure, and on an oral 
hygiene program. Two weeks later the patient returned and the sutures were 
removed. She now felt that her discomfort had been somewhat relieved. At 
the present time she is being followed in the out-patient department. 

Microscopic examination revealed a wedge-shaped section of tissue cov- 
ered by a stratified squamous epithelium exhibiting a marked parakeratosis. 
The rete pegs were shortened and blunted, and hydropie degeneration of the 
epithelium was noted. The epithelium was sprinkled with inflammatory cells. 
The main portion was composed of a nodular accumulation of epithelioid mon- 
onuclear cells in a moderately loose connective tissue in which there was a 
fairly dense inflammatory infiltrate composed chiefly of lymphocytes, some 
plasma cells, and a few polymorphonuclear leukocytes. 
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Professional News Items 


American Academy of Dental Medicine to Hold Mid-Annual Meeting 


The American Academy of Dental Medicine will elect to honorary membership, Dr. 
Raymond J. Nagle, Dean of New York University College of Dentistry, at its Ninth Mid- 
Annual Meeting and Luncheon at the Hotel Statler, New York City, on Sunday, Dec. 5, 1954, 
12:30 P.M. 

The scientific program will feature a symposium on Bone. Dr. Harry Sicher will dis- 
cuss BONE FORMATION AND RESORPTION. Dr. J. P. Weinmann will speak on VARIATIONS IN 
STRUCTURE OF BONE TISSUE AND THEIR SIGNIFICANCE IN Rapio.Locy, and Dr. Lester Cahn 
will present THE CORRELATION BETWEEN CLINICAL, ROENTGENOLOGIC, AND HISTOLOGIC STUDIES 
iv Bone Lesions. For reservations and programs, address the National Secretary, Dr. 
William M. Greenhut, 124 East 84th St., New York 28, N. Y. 


Tt 





University of Pennsylvania Postgraduate Courses 


PARTIAL DENTURES. Dr. M. M. DeVan. Nov. 1 to 6, 1954. 
This is a comprehensive course arranged to acquaint the general practitioner with 
recent advances in the theory and practice of partial denture prosthesis. It also in- 
cludes a discussion of the role of partial dentures in oral rehabilitation. 


ORAL SURGERY AND ANESTHESIA. Dr. Thomas M. Meloy, Jr. Nov. 29 to Dec. 4, 1954. 
This course is arranged for the general practitioner. It presents from the clinical 
viewpoint all the phases of oral ‘surgery that might be encountered in routine clinical 
practice, including demonstrations of approved methods of anesthesia. 

UsE OF THE BITE PLANE AS AN ADJUNCT TO PERIODONTAL THERAPY. Dr. Abraham Berliner. 
Jan, 12, 19, 26, 1955. 
This is a practical] participating course, illustrated with Kodachrome slides, models, 
and clinical exercises dealing with the use of the bite plane in periodontal treatment. 

PRECISION PROSTHESIS AND FUNCTIONAL TREATMENT. Dr. Ernest R. Granger. Jan. 17 to 22, 
1955. 
This course on partial denture prosthesis discusses the use of precision prosthesis as 
a means of restoring and maintaining the function of the opposing, apposing, and 
supporting structures, 

CROWN AND BRIDGE PROSTHESIS. Dr. Charles B. Sceia. Feb. 14 to 19, 1955. 
This course is arranged for the general practitioner and those with limited experience 
in mouth rehabilitation. A practical case employing a fixed bridge will be con- 
structed. 


For further information concerning these courses, please communicate with Post- 


graduate Courses, School of Dentistry, University of Pennsylvania, Philadelphia 4, Pa. 





Dental Division, Army Medical Service Graduate School 


Colonel Thomas A. McFall was assigned as Director, Dental Division, Army Medical 
Service Graduate School, effective June 9, 1954. He is a native of New York City and a 
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1930 graduate of the College of Dentistry, University of Pennsylvania. Prior to entry on 
active duty, Colonel McFall was on the faculty of the College of Dentistry, University of 
Pennsylvania, and maintained a practice of dentistry in Philadelphia. During that period 
he served as Assistant Chief of the Dental Service, Jefferson Hospital. Colonel and Mrs. 
McFall and their infant son recently returned from an assignment in Germany, where 
Colonel McFall was Dental Surgeon of the Seventh Army. 





St. Louis University 


The School of Dentistry of St. Louis University announces the introduction of a new 
graduate course carrying two hours’ credit. The course, Oral Medicine 204, is entitled Th: 
Conservation of the Human Dentition and is under the direction of Victor H. Dietz. 
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Reviews of New Books 


The Motile Non-sporulating Anaerobic Rods of the Oral Cavity. By John B. 
MaeDonald, D.D.S., M.S., Ph.D. University of Toronto Press, 1953. 95 
pages with 13 illustrations ; Bibliography. 


The motile non-sporulating anaerobic rods of the oral cavity have been 
investigated by the author. He not only has undertaken to review the litera- 
ture concerning this field, but also has done much original investigation. The 
experimental pathogenicity is a valuable section in the text. The classification 
of the motile anaerobic rods as given by the author divides these non-sporulat- 
ing gram-negative rods into three distinct groups. Nineteen strains were 
isolated. 

The reviewer feels that this is a valuable addition to dental research. 
More investigation along these lines is certainly needed in dentistry. 


Henry M. GoupMANn. 
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The Story of the Adaptation Syndrome. By Hans Selye. Montreal, Acta 
Medical Publishers, 1953. 225 pages with 23 illustrations and 18 diagrams 


Price, $4.50. 


The informal style of this book was created in order to bring to the 
practicing physician and dentist a highly technical subject in an informal, 
easy-to-read manner. The general adaptation syndrome, the most monumental! 
advance in the field of medicine during recent years, concerns itself with that 
long-neglected common denominator of all human diseases, ‘‘the Syndrome oi 
just being sick.’’ 

Whether the stressing agent be an acute infection, trauma, dental abscess, 
or other nocuous agent, the adaptative mechanism of the organism passes 
through (1) the alarm reaction, (2) the stage of resistance, and finally (3) the 
stage of exhaustion. One need not be an expert in biochemistry to understand 
the narrative of the experimentation with laboratory animals and see the 
creation of the diseases of the adaptation which are a direct correlation to the 
degenerative diseases affecting man. 

Classic medicine has attempted to treat disease either by symptomatic 
therapy or by the removal of primary causal or etiological factors. An under- 
standing of the general adaptation syndrome can lead the practitioner toward 
a third weapon in his armamentarium, that of supporting the natural defensive 
mechanism of the human organism. Thus, he materially adds to the possibility 
of suecessful therapeutic effort. 

It is requisite that every modern practitioner should have an adequate 
understanding of the general adaptation syndrome. The author’s easy style 


makes this book pleasant reading. 
P. A. Ratcuirr. 
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Abstracts 


of Current Literature 


ORAL SURGERY 


Osteomyelitis of the Maxilla in Infants. Howard Reed, I. Spiro, and B. D. R. Wilson. 
Brit. J. Ophth. 37: 629, November, 1953. 


Osteomyelitis of the maxilla in infants most frequently follows an infection of the 
first deciduous molar tooth bud, and most commonly occurs in the first twelve weeks of 
life. The cheek and orbital tissues of the affected side swell rapidly, causing chemosis, 
which progresses to proptosis and ophthalmoplegia. There may be a secondary acute 
dacryocystitis. The hard palate of the affected side is swollen and inflamed, and draining 
sinuses may form in the palate. The infant is febrile and its general condition deteriorates 
rapidly. 

The differential diagnosis must exclude orbital cellulitis, which does not tend to 
occur this early in life, and acute dacryocystitis, which usually does not make the infant ill. 
The appearance of the hard palate is of primary importance in the diagnosis. 

The authors warn of the likelihood that the infecting organisms are penicillin-resistant, 
and suggest the use of another antibiotic while awaiting the results of sensitivity tests on the 
bacteria. T. J.C. 


A Technique of Immediate Bone Grafting in the Treatment of Benign and Malignant 
Tumors of the Mandible and a Review of 17 Consecutive Cases. John J. Conley. 
Cancer 6: 558, 1953. 


The loss of a portion of the mandible interferes with the esthetic and functional quali- 
ties of the lower third of the face. In some instances the continuity of the mandibular 
arch may be immediately restored by the use of a free osteoperiosteal bone graft held in 
position by a special Vitallium plate and screws. It is emphasized that no plan for recon- 
struction should be allowed to compromise the technique of radical excision for cancer. 

Immediate free bone grafting may be indicated after mandibular resection for cysts, 
benign tumors, adamantinomas, and cancers of the alveolus. The procedure is contraindicated 
when resection of the tumor involves an extensive loss of tissue, when infection is present, and 
when the tissues have been heavily irradiated. A bone graft should not be used when 
there is doubt as to the stability or viability of the intraoral suture line. 

The authors report a series of fifteen successful cases. T. J. C. 


ENDODONTICS 


Die Anatomie der Wurzelkanile (The Anatomy of the Root Canals). W. Meyer and E. 
Scheele, University of Géttingen, Germany, Deutsche Zahnirztl. Ztschr. 9: 497, 1954. 


The anatomy of the root canals, the investigators state, is of greatest importance 
to the dentist. In the past their ramifications were studied by inserting into extracted 
teeth various materials, especially melted metal. 

The investigators used the very exact method of reconstruction from enlarged, serial, 
microscopic sections, as recommended by Born for the study of embryonic development 
of various organs of the body. Paper tracings are transferred on wax plates and, after cut- 
ting out the contour, the latter are put together in sequence. Thus, a wax model results, 
giving a true representation of the root canal and its many branches. 
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The findings of the authors demonstrate not only a great variation in the course 
and shape of the main canal, but that the branches, especially those in the apex, are 
much more numerous and complicated than was demonstrated by other investigators 
(Adloff, Fischer, Hess, and Preiswerk). This is especially true of the apical part of the 
tooth and would, by your reviewer, be a good argument for surgical removal by apicoec- 
tomy of this troublesome area in case of infection. = au T. 


MALIGNANT ORAL TUMORS 


Inoperable Carcinoma of Antrum of Highmore. H. Marks. Arch. Otolaryng. 59: 340, 
March, 1954. 


An unsuspected malignant tumor is often treated with nasal douches, extraction of 
teeth, and excision of persistently recurring nasal polyps, while the site of their origin is 
left untouched. 

A ease is reported of a young woman, aged 29, who had a marked increase of swell 
ing of the left side of the face, excruciating pain, weakness, and loss of weight. The 
patient consulted several dentists because of the persistent pain and had six teeth re- 
moved over a period of several months. Since no relief was obtained following the ex- 
tractions, the patient entered a hospital. A small growth was found in the region from 
where the teeth were removed; it was biopsied and found to be spindle-cell sarcoma. 


Lymphosarcomas of the Jaw. Cadenar and Planel. Rev. stomatol. 55: 113, 1954. 


From an analysis of fifteen reported cases, the authors draw the following con- 


clusions: 

There are three types of lymphosarcoma of special interest to the oral surgeon: 

1. Tumors of the maxilla. The tumor originating in the maxillary sinus breaks 
through the cortical plates, as other malignancies do, but the growth rate of the tumor is 
very fast. The patients are young. 

2. Tumors of the mandible. The tumor originates in the angle and breaks through 
the alveolar ridge and not through basal bone. In a few cases the tumor seems to originate 
at a tooth bud; in such cases the x-ray picture was first suggestive of a follicular cyst. 

3. Tumors of multiple localizations. These are bilateral and symmetrical; they 
develop simultaneously in the lower and upper jaws. Physical examination reveals adenop- 
athy and metastases. The patient is pale and feverish, Roentgenograms, blood examina- 
tion, myelogram, and biopsy establish the diagnosis. 


Lymphosarcomas develop from the lymphoid tissue, which explains their occurrence 
in young patients. There are lymphocytic, lymphoblastic, or giant-cell lymphosarcomas. 
The prognosis is poor. X-ray treatment will cause the tumor to recede, but the disease is 


fatal, due to metastases. J. L. 


PERIODONTIA 


Periodontal Disease—A Practical Approach to Its Treatment and Prevention, Part III, 
Surgery in Periodontal Treatment. Ralph Tompson. D. J. Australia 25: 235, Novem- 


ber, 1953, 


Having decided on the area to be treated, and having obtained anesthesia, the 
roentgenograms and the relevant notations are studied to determine the point of insertion 
of the scalpel. The final guide in making this decision is the pocket probe or, better 
still (especially where the pocket is deep), a special instrument for marking the external 
gingival surface at the point opposite the base of the pocket. This instrument consists 
of a pair of stainless steel tweezers with long, very slender beaks, the tip of one beak 
being fitted with a short, sharp point directed at 90 degrees toward the opposing beak. 
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The plain beak is inserted to the base of the pocket and the tweezers are closed, resulting 
a slight puncture of the gum that leaves a tiny surface mark representing the level of 
pocket base. This indicates the point at which the knife is to ‘be inserted, at least 
sre the tissue to be excised is thin, as it is on most labial and buccal surfaces. Where 
it is thick, as on the palatal surfaces, it is necessary to start the incision at a point 
slightly apical to the pocket base (that is, apical to the puncture point), since it is very 
important to finish the operation with a correctly contoured gingival margin. In other 
words, there should be a natural slope toward the neck of the tooth. Excising the gum 
at right angles to the axis of the tooth often results in a broad shelf of tissue, which will 
make it much more difficult for the patient to keep the gingival margin at this point clean 
and adequately stimulated. 

The blade, which must have a razor-keen edge (and which is best sharpened by a 
surgical cutter), is inserted at the correct slope until it reaches the surface of the tooth. 
It is then drawn across the predetermined line of incision until the limit of the area to 
be treated is reached. Usually this is done first on the lingual or palatal side, followed by 
a similar operation on the labial or buccal side. In practice, unless a series of puncture 
marks has been made as suggested, it is wise to cut-only a small section at a time, inter- 
rupting the procedure at short intervals in order to check, with a probe, the exact level 
at which to insert the knife for the next section. 

When the incision is complete, the excised tissue can be lifted away from the teeth 
with suitable instruments, such as a pair of dissecting forceps or a pair of “Morse” scalers, 
Nos. 4 and 5. The tissue to be removed should be completely detached, provided the knife 
has been carried right through to the tooth and well into the interdental spaces from both 
sides. However, it is not always easy to achieve complete excision in the more confined 
interdental spaces. In such cases it may be necessary to insert the knife again before the 
excised tissue can be lifted away. 

If the knives used are sufficiently sharp, a generally clean, smooth wound should 
result. However, if the surface is not perfectly smooth, any fragments of tissue can be 
removed with a fine pair of gum scissors. Small tags of granulation tissue remaining in 
the interdental space are best removed with fine scalers or curettes, pressed firmly against 
the surface of the tooth, or in some cases with a special interdental file. All granulation 


tissue must be removed. 

Any interference with the supporting bone is contraindicated, except in rare in- 
stances. It used to be thought that periodontitis involved necrosis of the alveolar bone, 
giving rise to the old term pyorrhea alveolaris, but this theory is no longer considered valid. 
According to Gottlieb, Fish, and others, bone resorption in chronic periodontal disease results 
from absorption of bacterial toxins, not from actual infection, since the bacteria themselves 
do not invade the bone. Once the source of toxic absorption is eliminated, any existing 
osteitis will disappear and the bone remaining around the tooth will return to a state of 
health. Therefore, all remaining bone support to the tooth should be conserved and the 
practice of curetting the alveolar crest during a gingivectomy must be severely con- 
demned. The object of a gingivectomy should be to remove all detached gingival tissue 
from around the tooth without interfering with any of the tissues that are still attached. 
All attached alveolar crest fibers and transverse fibers should be retained, leaving the 
alveolar bone completely covered. 

Occasionally, however, it may be found that resorption of the center of the alveolar 
crest has occurred to a greater extent than on its lingual or buccal aspects. In such cases 
removal of the latter portions of the alveolar crest is not only justified, but actually 
necessary. Only thus can the pocket be eliminated completely and the patient enabled 
to keep the interdental spaces thoroughly clean and to adequately stimulate all the inter- 
dental tissue. This leveling off of the interdental bone can be effected with the use of 
files or very slender bone chisels (about 1 mm. in width). 

If the incision was made at the correct level, no vestige of the pockets will now 
remain. It should never be assumed, however, that this result has been achieved; in order 
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to make quite sure, the whole of the gingival margin around every tooth in the area treated 
should be examined carefully with a pocket probe, and any shallow crevices still remaining 
should be eliminated by further excision of the tissue concerned. 

If the pockets were at all deep, it is unlikely that all the subgingival calculus will 
have been removed during the preliminary stages of treatment prior to the gingivectomy. 
Although all the residue need not be removed at this stage, it is desirable to get rid of 
that portion which is actually in contact with the edge of the wound, in order to prevent 
the possibility of irritation of the latter during healing. A. J. A. 


Periodontitis. B.G. Bibby. Australian J. Dent. 58: 97-98, June, 1954. 


“Association of Specific Bacteria.—Here it is not possible to establish an association 
with any specific bacterial group. Early studies by Goadby in 1910 suggested that there 
was an increase in certain types of aerobic coccal organisms, Three studies have been 
carried out in the last five years in an attempt to determine whether some specific types 
of anaerobic organisms were associated with periodontitis. The conclusion was reached 
that a bacterial agent was probably involved and Rosebury thought the association constant 
enough to justify regarding periodontitis as a specific infection. His evidence was that on 
taking scrapings from these pockets and injecting them into guinea pigs, an abscess formed 
in which the fuso-spirochetal organisms predominated. The transference of pus from the 
abscess to another animal again caused an abscess and this procedure could be repeated 
through as many as 20 animals. However, an attempt to produce such an abscess with pure 
cultures of the organisms was not successful. Combinations of up to 40 different strains 
injected into animals failed to produce abscess formation unless the products of tissue 
breakdown were added. This may have some bearing on the nature of the products causing 
periodontal destruction. Other investigators, using a similar technique, reported that 
abscesses could be formed by injecting scrapings from any mouth into animals, thus 
suggesting that no specific bacterial cause can be detected by this method. 

“Relationship of Bacteria With the Tissues.—If it could be shown that bacteria always 
invaded the tissues in periodontal disease there would be some reason to assume that 
bacteria were the cause of the disease. However, this is not so. Fish carried out investiga- 
tions in which he implanted organisms in bone and compared the reaction with that seen 
in periodontal tissues. In bone there was an acute, polymorphonuclear type of reaction 
and in the tissues there was a more chronic type of reaction. Sections through the 
periodontal pocket showed that the organisms were externally piaced. Therefore we can 
only explain the reaction as before; that is, that products of externally placed bacteria 
cause the underlying reaction. This idea is not really new. Fish suggested that “histamine- 
like” products were elaborated which entered the tissues, and Beckwith has produced tissue 
reactions with sterilized preparations of gingival debris. Since no attempt seems to have 
been made to determine the nature of such tissue destructive bacterial products, we carried 


out an investigation on that subject.” ee. 
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Editorial 


The Royal College of Surgeons of Edinburgh Confers an Honorary Fellowship 
Upon Our Associate Editor, Lester R. Cahn 


THE Royal College of Surgeons of Edinburgh conferred an Honorary Fellow- 
ship in Dental Surgery upon Dr. Lester R. Cahn of New York on July 12, 
54. The award was presented by the president of the College, Professor 


Walter Mercer. 

The foundation of this College dates back to the first of July, 1505, when 
a Seal of Cause was granted by the Town Council, which formally united the 
‘‘barbours’’ and the ‘‘surgeons,’’ constituting them one of the Crafts of the 
Burgh. This oceurred during the reign of the Stuart King James IV, who 
deseribed himself as ‘‘ane singular guid Surgeon and patron of the Dentists 
Art.’’? He pulled teeth at the palace of Holyrood House for patients who sub- 
mitted to a trial of his skill and accepted his largess. In 1511 he pulled teeth 
for his ‘‘barbour surgeon’’ and paid him the regulation fee of 14s. for the 
privilege. 

When the relation between the barbours and the surgeons in Edinburgh 
became strained, the character of the incorporation underwent a change in 1657, 
which finally resulted in a separation of the barbours from the surgeons. At this 
time the surgeons were impelled to proceed with the building of a convention 
hall containing an anatomical theater, laboratories, a library, and, in addition, 
a ‘‘bagnio’’ or bath house. The lintel and tympanum over the door is shown in 
the accompanying illustration. 

The first College diploma was granted on May 26, 1697, and soon afterward 
additional licenses were issued. About the beginning of the nineteenth century 
it became evident that a new hall would have to be provided, as the old one was 
rapidly falling into decay. The foundation stone for a new building on Nicolson 
Street was laid on Feb. 27, 1830, by the president of the College in the presence 
of its members. Under it was deposited a copy of the charter, Royal Grants, 
Acts of Parliament, and other documents. 

When your editor was invited to address the Royal College of Surgeons of 
Edinburgh in 1949, he was impressed by this dignified building, with its stately 
portico of Ionie design, its fine library, and the interesting collections in the 
anatomie and pathologie museum. In the College Hall and above the staircase 
excellent portraits of venerable surgeons adorn the walls. These represent mile- 
Stones in the famous medical history of the University of Edinburgh. The 
collection ineludes the portrait, dated 1645, of James Borthwick, the first sur- 
geon-apotheecary in Edinburgh and the first special demonstrator of anatomy. 
Among other portraits of the pioneers in medicine, we remember the self-portrait 
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of William Smellie, the first obstetrician; Archibald Pitcairn, professor of 
medicine ; James Hamilton, deacon of the Surgeons Incorporation when the first 
anatomic ‘‘course’’ was held in 1702; and Lang Sandy Wood, deacon of the 





Lintel and tympanum of the old hall under the door of which would pass Rusk, Shippen, ani 
Morgan when they studied under Munro Secundus. 





Royal College of Surgeons in Edinburgh, built in 1830. 


Incorporation in 1765, a famous character ‘‘who would toil all day and yet 
laugh all the night.’’ 

Pictures of more recent celebrities are well represented by Professor John 
Chiene, Sir William Ferguson, Sir Goodsire, the anatomist, Sir William Me- 
Ewan, and Sir John Struthers. Not to be forgotten among those who made 
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linburgh the outstanding medical school of those days is Robert Liston, lec- 
rer in surgery, who performed the first operation in Edinburgh under ether 
esthesia in 1846. In the library may be seen the portrait of Sir Joseph 


ord) Lister, who was appointed professor of surgery in 1869. In the College 





William Smellie (self-portrait). 





College Hall, where the four paintings by Medina may be seen in oval frames. 
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Sir John de Medina (self-portrait). 





Lord Lister. 
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‘all hang the four famous paintings by Medina, Sir John de Medina being 
e last man to receive the honor of a Scottish knighthood before the union of 
e crowns. 

In these inspiring surroundings Dr. Lester Cahn was admitted to the Hon- 

ovary Fellowship in Dental Surgery of the Royal College of Surgeons of Edin- 
irgh. The ceremony was followed by a reception and tea, after which Dr. 
ahn gave the William Guy Memorial Lecture. The subject was ‘‘Oral Infec- 
ms, Their Evaluation, and Treatment.’’ This paper appears in the current 
issue of the JOURNAL. 

William Guy, for whom the memorial lecture is named, was a much revered 
dentist in Edinburgh. The history of the Royal College shows that much at- 
tention was paid to dentistry at an early date. James Rae, a deacon and presi- 
dent of the College and a pioneer in the clinical teaching of surgery in Edin- 
burgh, was a dentist of considerable repute who conducted a course of lectures 
in dentistry within the College. His son, John Rae, who also practiced the art, 
was the first to be elected a fellow by examination after the Royal Charter was 
eranted in 1781. Another son, William Rae, gave the first lectures in dentistry 
in John Hunter’s School in London in 1782. It may be truthfully said, there- 
fore, that the College was the earliest organization to encourage systematic in- 
struction in dentistry. It also was the first to grant a postgraduate diploma, 
namely, the H.D.D., founded by the wisdom of William Guy in 1921. This 
is now superseded by the F.D.S. 

William Guy was a past dean of the Edinburgh Dental School and also 
an honorary graduate of the University of Pennsylvania. In 1949 he received 
the Honorary Fellowship of the Royal College of Edinburgh together with your 
editor and Dr. R. Bradlaw, dean of the Southerland Dental School of the Uni- 
versity of Durham, England. At that time the latter was also the dean of the 
Faculty of Dental Surgery of the Royal College of Surgeons of England. Wil- 
liam Guy died a year later in his eighty-ninth year. The Guy Memorial Lecture, 
established in his honor, has no relationship to the granting of the honorary 
degree. The first lecture was given in 1953 by Dr. Charles F. Nord, past presi- 
dent of the International Dental Federation. 

After the conelusion of Dr. Cahn’s lecture a dinner was held in the evening 
in the council room of the College to honor Dr. and Mrs. Cahn. 

The editor and staff of the JouRNAL extend their heartiest congratulations 


to Dr. Cahn. 
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Operative Oral Surgery 


ORAL INFECTIONS: THE EVOLUTION OF THEIR TREATMENT 


artace R. Caun, D.D.S., F.D.S.R.C.S. (Ene.), F.D.S.R.C.S. (Eprn.) (Hown.), 
New York, N. Y. 


NFECTIONS and their treatment play an intimate role in the practice of the 
dental surgeon. William Guy’s long and useful life spanned the evolution 
of the pathogenesis and treatment of infections, from the time when the most 
minor of surgical procedures almost invariably meant septicemia, pyemia, and 
death, to now, when the severest infections present scarcely any apprehension. 
Infection is the battle between the invasion of microorganisms and the 
forces of defense, and it is the duty of every surgeon to marshal these forces 
of defense so that they can combat the invasion. Ambroise Paré knew this 
when he stated that he dressed the wounded Count of Mansfield and God 
healed him. John Hunter knew this when he spoke of the inflammatory re- 
action as a salutary reaction. Lord Lister knew this when he wrote, ‘The 
injured tissues do not need to be stimulated or treated with any mysterious 
specific; all that they need is to be let alone. Nature will take care of them: 
those that are weakened will recover and those which have been deprived of 
vitality by the injury will serve as pabulum for their living neighbors.’’ The 
late Sir David Wilkie, writing on the conservative treatment of acute in- 
fections, pleaded for what he called the biological outlook and he described it 
as follows: ‘‘The delicate and complex series of local and general changes 
which combine to form the picture of reaction to local infection have as their 
main objects the localization of infection and the mobilization of all the 
defense forces of the body. Nothing we do, therefore, must interfere on the 
one hand with localization and on the other hand with the stimulation and 
mobilization of the general defense mechanism. If we can encourage localiza- 
tion and can supplement the defensive forces, we shall have truly played a 
useful role in treating the infection.’’ 

What, then, are these forces of defense that are mobilized to combat 
bacterial invasion? Chief among them is the inflammatory reaction. This 
takes the form of an exudate, which is composed of a cellular component and 
a fluid component. In the cellular part we have cells that are phagocytic, cells 
that are antitoxic, those that are antihistaminic, and those that elaborate 
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iticoagulants. The phagocytic cells are probably the most important. These 
‘e the polymorphonuclear leukocytes brought to the injured parts through 
ie blood stream, and having the prime purpose of removing bacteria. These 
‘ells, upon their dissolution, release a proteolytic enzyme that dissolves necrotic 
ssues to form pus—a way the body has to rid itself of noxious material. 

The other phagocytic cell is the histiocyte, a cellular part of that vast 

efensive empire spoken of as the reticulo-endothelial system. This cell may 
e brought to the injured tissues through the blood stream, or it may be’ 
hemieally activated at the site of the injury, where it had been dormant as 

resting wandering cell. The histiocyte is antibacterial, but also it will re- 
love products of decomposition, remnants of dead cells, and foreign sub- 
tances. Where one cell cannot cope with the material to be removed it will 
join with one or more of its fellows to form the so-called foreign body giant 
ll. Metehnikoff formulated the theory of phagocytosis, but it is most illuminat- 
ing to reread Lord Lister’s statement that I mentioned before. You may re- 
call that he said, “. . . those (tissues) that have been deprived of vitality will 
serve as pabulum for their living neighbors.’’ From his early researches on 
inflammation, he realized the phagocytic action of cells and his work ante- 
dated Metchnikoff’s by fifteen years. 

Lymphocytes are thought to be possibly antitoxic, while the plasma cell 
may be associated in some way with antibody formation. The eosinophil, be- 
cause of the large number present in reactions due to allergen antibody re- 
action, is believed to be antihistaminic. The anticoagulant, heparin, is now 
known to be formed by the mast cell and these cells are most frequently found 
near the vessel walls. It is important to keep the circulation going, not only 
to prevent thrombosis, thus depriving tissues of vitality, but also to keep open 
pathways so that there will be a continuous supply of defense cells and to 
provide sluiceways for phagocytic material to be carried away. 

The fluid component of the inflammatory exudate is derived from the 
lymph and is rich in fibrinogen and antibodies. It also may have the added 
purpose of diluting toxins. The fibrinogen is converted through enzymatic 
action into fibrin. This substance serves as a barrier to the spread of the 
disease. It also acts as the trellis for the fibrovascular proliferation of repair. 
The antibodies are the opsonins and agglutinins. The former apparently 
make the bacteria palatable for phagocytosis and the latter clump the 
bacteria together so as to facilitate phagocytic action. 

Thus, we have in the inflammatory exudate a powerful antimicrobial ally. 
We must aid, abet, and contro] it. This can be done in two ways: by not 
using strong antisepties that will destroy more tissue that can act as bacterial 
pabulum and by placing the tissues at rest. It is most interesting to see how 
misconstrued Lister’s theories were. His search for an antiseptic was not for 
the purpose of sterilizing the tissues. Again note what he wrote: ‘‘The 
injured tissues need not be treated by any mysterious specific; all that they 
need is to be let alone.’’ From his studies of Pasteur’s research on fermenta- 
tion, he knew that wound putrefaction was caused by the introduction of 
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microorganisms. He used ecarbolic acid to prevent the introduction of these 
microorganisms; to sterilize his hands, his instruments, and dressings, and so 
prevent further insult to injury. He knew that the tissues were best left 
alone and to this end he advised infrequent dressings and the one he used 
simulated the natural scab for, again, he was familiar with Hunter’s observa- 


tions of healing under a crust. 

The thought prevailed at Lister’s time, and for a half century after, that 
a wound had to be attacked with chemical substances. And long after it was 
realized that sterility in operating was the sine qua non of success in surgery, 
confidence in the defense of the tissue still was not strong enough to preclude 
antiseptics. It was true that strong antiseptics were abandoned, and there 
was a continual search for powerful nonirritating and penetrating chemicals 
for wound sterilization. None of these could penetrate the depths of a wound. 
It was not until World War I that the complete inefficiency of antisepties was 
realized Sir Almroth Wright brought out his hypertonic salt solution treat- 
ment of wounds. The lymphogenic effect of this treatment was a step forward 
but not of sufficient efficiency to be of much use. The dyes, the bipp of 
Rutherford Morrison, and the hypochlorites were used with varying success. 
Again the surgical philosopher had to come to the fore. The impossibility of 
wound sterilization with the agencies at hand was more and more realized 
and the thought became current that the crushed and injured tissue, particu- 
larly muscle, was the added momentum for bacterial proliferation. Since 
drugs could not reach these tissues, it was logical that they should be excised. 
Thus, the procedure of wound débridement came into effect. All devitalized 
tissue, especially muscle, was excised and the wound was opened widely and 
packed. But again there was no confidence in the defensive mechanism of 
the host, and wound incision was coupled with disinfection and frequent 
dressings. It remained for Winnett Orr, an avid student of the writings of 
Lister and Hunter and of the theories of rest of Hugh Owen Thomas and Hil- 
ton, to bring to the fore a biologie treatment of infected wounds. He widely 
débrided the tissues, packed them with sterile petrolatum gauze, and placed 
the parts in a plaster cast. His results were more than excellent. During the 
Spanish Revolution of 1936, Josep Trueta, another philosophic surgeon and 
also a disciple of the teachings of Lister and Hunter, improved on the Winnett 
Orr technique. He widely excised and débrided wounds and placed the parts 
at rest in plaster without any packing at all. His results were beyond ex- 
pectation and his work proved conclusively that if necrotic tissue, which 
served as the medium for bacterial growth, was removed and the parts placed 
at rest, the defensive mechanisms of the tissues and host would do the rest to 
effect a cure. He used no sterilizing drugs. 

Of course, the defense cells had a large battle on their hands, for there 
were always residual bacteria that had to be exterminated and necrotic tissue 
to be removed. This was accomplished through phagocytic activity and 
through tissue solution in the form of pus. However, the healing took a 
considerable amount of time and patience. The cure would have been effected 
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) much easier and quicker if the deep recesses of the tissues could have been 
erilized through some substance reaching these hidden pockets via the blood 
ream. The sterilization of the blood stream had long been the goal of 
icteriologists and chemists, and Paul Ehrlich had worked on this problem 
1 many years, finally bringing out Salvarsan for the treatment of syphilis. 
he sulfonamides, first in the form of sulfanilamide and then the later sulfa 
ugs, offered great promise. These drugs were quite toxic and not without 
‘anger to the patient. Infections that were never thought curable were cured 
y these chemicals, but because of their potential danger they had to be used 
ith a certain amount of diseretion. It was not until Sir Alexander Fleming’s 
reat discovery of penicillin that there was given to the surgical and medical 
orld at last a comparatively safe mode of sterilizing not only the blood 
stream, but the deeper recesses of the tissues as well. 

We thus have tried to show that the inflammatory reaction is the best 
antiseptic against local infection. It will defend, provided that it is not over- 
whelmed by too great a bacterial onslaught. Lister and Fleming have shown 
the way to overcome this complication, the former by devising a method of 
preventing extraneous bacteria from being introduced into the wound and the 
latter by discovering a substance that could reach and render inert the micro- 
organisms lodged in the deeper recesses of the tissues, thus making the work 
of the defense cells easier. We can apply these principles to the treatment of 
oral infections. 

The most frequently encountered of the oral infections is the infected 
tooth. The local reaction is the accumulation of an inflammatory exudate in 
the periapical tissues which, because of the low virulence of the infecting 
organisms, gathers slowly and eventually becomes walled off—the lesion being 
termed a dental granuloma. The avenue of infection is the root canal, where 
bacteria thrive and proliferate in the necrotie pulp tissue. 

We have here a condition analogous to infected bone—bacteria growing 
in devitalized tissue; forces of defense trying to combat their incursion. The 
dental surgeon has always tried to pattern his therapy after the general 
surgeon, and, since the latter used chemicals with the mistaken hope that he 
could sterilize tissues, so did the former. Phenol, formocresol, the hypo- 
chlorites, then the sulfonamides, and now the various antibioties are applied 
to the canal with the vague thought of sterilizing the apical tissues. Those 
using these procedures are in the category of what Trueta termed ‘‘ pessimistic 
surgeons’’ who have little faith in the defensive phenomena of the tissues. 
As Lister wrote, there is no need for stimulation or treatment of the injured 
tissues with any ‘‘mysterious specific; all they need is to be let alone,’’ and, as 
Trueta advised more than three quarters of a century later, the fundamental 
prineiple is the removal of a tissue medium favorable to bacterial growth and 
then rest and protection of the parts. These observations have led to the ‘‘one 
visit’’ treatment of the infected tooth. This consists of: a sterile operative 
technique, thorough mechanical cleansing and enlargement of the canal, which 
is analogous to débridement of wounds and removes the medium for bacterial 
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proliferation, and the immediate filling of the canal. This latter step obliter- 
ates the main avenue of reinfection and allows the tissues to heal without 
further disturbance of the tooth. 

The few bacteria that may remain in the canal will die, if all organic 
material is removed. The few that may have been pushed inadvertently 
through the apical foramen will be destroyed and removed by the defense 
cells. The safest way io preclude the introduction of bacteria into the peri- 
apical tissues during débridement is by using a gentle technique and not en- 
larging the apical foramen. The afterreaction is surprisingly little. Ocea- 
sionally there may be some short-lived pain or a slight swelling, which is 
rapidly resorbed. On rare occasions a small, circumscribed collection of pus 
may gather. This is simply Nature’s way of removing devitalized tissue 
which cannot be handled by phagocytic activity. A slight nick will effect 
drainage and healing will quickly follow. 

This same technique is used for the acutely infected tooth, provided there 
is no marked edema. One feels safe in doing this because of the added pro- 
tection of systemically administered penicillin. 

This now leads up to the patient with a swollen face due to an infected 
tooth—the so-called acute alveolar abscess. If there is fluctuation and evi- 
dence of pus that can be evacuated through incision, this is done immediately 
and the patient is injected with penicillin of high unitage. Where there are 
no ¢linical signs of pus, just penicillin is administered. The injections are 
continued daily until the acute phase of the disease has passed. As a rule, 
within twenty-four hours the subjective symptoms will have gone. The pain 
subsides, the temperature recedes, and the swelling decreases, usually without 
the formation of pus. With the subsidence of the acuteness, we can then 
decide what to do with the offending tooth. Should we decide not to remove 
it, we can perform immediate canal débridement and filling, again resorting to 
intramuscular penicillin for protection. 

Through the years we have learned a great deal about the handling of 
acute odontogenous infections with penicillin. We have seen that even 
though there is evidence of pus, it need not be evacuated and will be resorbed 
eventually. In this instance a rather hard swelling will persist for some time 
after all symptoms have subsided. Therefore, I have come to the decision of 
evacuating through incision any purulent discharge that can be easily reached. 
In this way, we help the tissues rid themselves of noxious material and resolu- 
tion takes place more rapidly. 

Since most of the infections of the oral cavity are due to penicillin- 
sensitive organisms, this antibiotic is the one of choice. Most cases will show 
marked improvement and sometimes dramatic improvement within forty-eight 
hours. Should this not occur, we can reasonably surmise that we are dealing 
with some variety of bacterium that is not amenable to penicillin. We can 
then supplement the latter with one of the wider spectrum antibioties such as 
Terramycin or Aureomyein or with Gantrisin, a triple sulfonamide that is 
soluble in either an acid or alkaline urine and need cause no apprehension 
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bout kidney complication. One can also combine the penicillin with strepto- 
yein, and such a combination is on the market. These two substances 
‘tentiate one another and cover the entire field of gram-negative and -posi- 
ve organisms. I prefer the penicillin-streptomyecin combination where the 
ndition is quite acute, and the penicillin intramuscularly and Gantrisin by 
outh where the infection is milder. I do not care for either Aureomycin or 
erramycin in oral infections, as they seem to me too slow acting, and fre- 

cuently cause gastric and intestinal upsets that add to the patient’s dis- 
ymfort. 

Now we come to the most serious of the oral infections—osteomyelitis. 
‘ince the advent of antibiotic treatment, osteomyelitis of the jaws following 
dental infections has become a rarity. It has disappeared just as mastoiditis 
as. 

Every surgeon knows that the extent of bone destruction in acute osteo- 
iyelitis depends upon the efficiency of the blood supply. The accumulation of 
the inflammatory exudate in an unyielding tissue such as bone rapidly leads 
to strangulation of the blood vessels and venous thrombosis. A certain 
amount of bone thus deprived of its nutrition dies and becomes a sequestrum. 
There then follows the protracted stage of chronicity until the defense 
mechanisms ean separate the living from the dead bone. In the preantibiotic 
days we learned from bitter experience what a protracted and often heart- 
breaking time the treatment of chronic osteomyelitis was. The competent 
surgeon always knew that the osteomyelitic process could be shortened, if 
rapid drainage of accumulated inflammatory products could be effected. This 
was done by small drill holes through the cortex so as to evacuate accumulated 
pus. Sometimes this procedure did forestall chronicity, but too often it was 
done too late, beeause of the procrastination of either the patient or the 
surgeon. In the jaws it was often more difficult to abort the process. 

An appreciation of the philosophy of tissue defense was never needed 
more than in the treatment of osteomyelitis of the jaws. It took a great deal 
of patience and courage on the part of the surgeon to wait until the dead bone 
had been separated from the living, so that the extent of the actual sequestrum 
could be determined. The roentgenogram often showed a spotty and moth- 
eaten condition of the bone that was taken for complete disintegration. The 
realization that this picture, for the most part, simply meant hyperemic de- 
caleifieation was not, and even now is not, appreciated. Teeth in the area 
were loose and often bathed in pus. Many times these teeth were removed 
and what was thought to be devitalized bone was curetted. This often re- 
sulted in, at best, a deformed jaw and not too infrequently in death. The 
philosophie surgeon waited, treating symptoms as they arose and trying to 
augment the patient’s resistance with proper nutrition and care. At long 
last, he was often rewarded with the formation of a single sequestrum, very 
much smaller than anticipated. This was removed with little trauma. Heal- 
ing followed, the loose teeth tightened, and the x-ray film showed reealcifica- 
(ion of the bone. The months and sometimes years of anguish that attended 
such a suecessful outcome are known to us all. 
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With the advent of antibiotics a new horizon in the treatment of osteo- 
myelitis was seen. Penicillin used prophylactically in all operations on the 
jaws, difficult extractions, and acute odontogenous infections has gone a long 
way to prevent osteomyelitis. The bacteria in the deeper recesses of the 
bone ean be reached quickly via the blood stream and before a severe enough 
reaction can take place to deprive an appreciable portion of bone of nutrition 
and vitality. Thus, sequestrum formation is lessened to a marked extent, 
particularly in early and effective treatment. Clinical improvement is often 
dramatic with cessation of pain and abatement of fever. In earlier days this 
was the cue to stop treatment. However, it was found that a recrudescence 
frequently took place and that treatment had to be reinstituted. What 
happened was that the antibiotic had not actually destroyed the bacteria, but 
had prevented them from multiplying, and that, while in this sluggish state, 
they were overwhelmed by the defensive mechanism of the tissues. None- 
theless, all the bacteria were not destroyed, so that with the withdrawal of 
the inhibitory antibiotic viable microorganisms sprang once again into activity 
and the flare-up occurred. Today we continue the injections for at least 
three weeks after clinical cure. 

That bacteria persist in the tissues for a considerable time after clinical 
cure has been shown by Lawrence and Salmon. They had a boy under their 
care with osteomyelitis of the tibia who had received 20,000,000 units of peni- 
cillin, as well as supportive care and plaster encasement of the limb. Three 
weeks later, although the local condition was excellent and the temperature 
was normal, they surgically explored the area under the protection of three 
hourly injections of penicillin. Material from the site of infection was 
cultured and staphylococci were grown in abundance. Rabbits injected with 
this material died in from twenty-four to thirty-six hours. 

Another interesting observation was that, in spite of clinical cure, the 
roentgenogram showed progression of the disease for some time. This can 
be accounted for by the fact that, even though the treatment was instituted 
early, some tissue had succumbed, which had to be removed and until it was 
removed evoked a certain amount of local hyperemic decalcification. 

Several of our French colleagues have shown that even should a large 
sequestrum appear, surgical interference is unnecessary, provided large doses 
of antibiotics are used for a sufficient length of time. The devitalized bone, 
provided that it is confined within the jaws without access to the oral cavity, 
probably becomes sterile and acts in the same way as a graft is used to re- 
construct a destroyed part. Their rationale of treatment is in direct variance 
with that of Fickling, Waas, and others who, under the protection of anti- 
bioties, have removed sequestra and curretted dead bone through an external 
incision. From my own viewpoint, I would think that the surgical inter- 
ference is a rather precarious one, for it would seem difficult to me for one 
to know that softened bone is devitalized or dead and not merely hyperemi- 
cally decalcified. True, the surgical approach is more rapid, but with greater 
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ince of deformity, while the conservative one of the French surgeons is 
re protracted, but is based more on our conception of the philosophic and 
logie treatment of infections. 

Soft tissue infections of the mouth are not particularly important and the 
y one that may give some uneasiness and which is particularly amenable 
penicillin therapy is the so-called Vincent’s infection. This disease usually 
ittacks the interdental papillae, which become necrotic and disappear with 
the formation of an ulcer at their base. The condition is painful, the breath 
often fetid, and the draining lymph nodes tender, but not too enlarged. The 
disease usually is superimposed upon some contributory cause, the most fre- 
ent one being faulty nutrition. It is also seen as a secondary complication 
of the blood dyserasias. The infection is, in all probability, a mixed one with 
the spirochete and fusiform bacillus being the principal offenders. If a smear 
is made from an uleer, myriads of spirochetes and fusiform bacilli will be seen 
to the almost total exclusion of all other bacteria and few, if any, defense cells 
will be found in the field. Many drugs have been advised for the treatment 
of this mischief but none has given the-quickly satisfactory results of peni- 
eillin. After the injection of a comparatively small dose (100,000 units), the 
patient feels much improved and a smear made from the original ulcer will 
show comparatively few, if any, spirochetes and fusiform bacilli. Other or- 
ganisms will be seen, as well as defense cells. Because the patient feels better 
and the fusospirochetal organisms have disappeared, we have come to the con- 
clusion that these organisms are the chief culprits in the causation of the 
lesions. When the acute symptoms have subsided, the underlying cause is 
determined and, if possible, eliminated. Rarely are more than two injections 
of penicillin necessary to bring about relief. 

I purposely have not discussed viral and fungal infections, but have con- 
fined my essay to the pyogenic ones and those susceptible to antibiotic therapy. 
[ have done this because we are more secure in the treatment of the latter 
infections, which are by far the more serious ones. 

We know too little about virus disease of the oral cavity, except that 
most times the disease is self-limiting and seems to be uninfluenced by any 


treatment we presently have. 

The fungus infections are those principally due to yeast forms, They are 
more prevalent today because of antibiotic therapy. Those bacteria that 
formerly suppressed the growth of the Candida albicans now in turn are 
suppressed by the antibiotics, thereby allowing these yeasts to proliferate and 
set up disease. These infections, as a rule, are not too serious and are easily 
ameliorated by the removal of the antibiotic and the local application of some 
such fungicide as sodium propionate. 

From Lister to Fleming covers a long and fruitful period of time during 
which he, in whose memory this lecture is given, studied, practiced, and 
wisely administered. He came to Edinburgh at the age of 4 and noted in his 
memoirs that at this time he used to play in the West Princes Street Gardens. 
One can imagine young William Guy playing in these gardens on that twelfth 
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day of August, 1865, when, in near-by Glasgow, Lister was applying success 
fully for the first time his antiseptic treatment to the compound fracture 0: 
James Greenlees. And it was only a short time later that Lord Lister wa: 
wont to walk in these very gardens which, he said, ‘‘was a grand place t 
meditate in when I have it all to myself in the morning.’’ The ensuing years 
were stirring times that must have fired the imagination and ambitions of a 
young man such as William Guy. They must have left their imprint on him, 
for after graduating in medicine here in Edinburgh and practicing his pro- 
fession for seven years below the border he returned once again, this time 
to tackle the dental branch of the surgical profession. He graduated L.D.S. 
and took the Fellowship of the Royal College of Surgeons of Edinburgh and 
then launched a vigorous campaign for the elevation of the teaching and 
standards of the profession of dentistry. He lived to see the fruits of his 
labors; to see dentistry as one of the great components of the health services, 
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AN UNUSUAL DENTAL ACCIDENT 


Pincus SHERMAN, D.D.S., M.D.,* anp CLARENCE M. Catan, B.S., D.D.S.,** 
New York, N. Y. 


VM N., a 15-year-old Puerto Rican girl, appeared at the Oral Surgery Clinic 
LVL. of New York City Hospital Out Patient Department with the complaint 
of a painless swelling of the left cheek and neck. She had been at her den- 
\ist’s offiee the day before for the treatment of occlusal caries in the lower left 
second molar. The dentist did not inject any anesthetic agent. While per- 
forming the necessary operative procedure, he noticed that the young lady’s 
face suddenly became swollen on that side. He discontinued his treatment 
and referred the patient to the Oral Surgery Clinic. 

Examination of the patient showed her to be well developed, well nour- 
ished, and in no aeute distress. There was a noticeable swelling of the left 
cheek and neck without inflammation. The temperature was normal. 

Intraoral examination revealed a small laceration in the buecal mucosa 
of the lower left second molar. This tooth had a temporary filling in the oe- 
clusal surface. On palpation of the left cheek and neck, marked crepitation 
was noted, as if some gas were present subcutaneously. This was true not 
only in the cheek, but also along the left side of the neck, in the supraclavicu- 
lar area, and even beyond the clavicle on to the anterior chest wall (Fig. 1). 

The patient was admitted to New York City Hospital for further study 
and observation. The admitting diagnosis was ‘‘emphysema of the left cheek 
and neck.’’ 

Roentgenographie examination of the soft tissues of the left cheek and 
neck disclosed emphysematous areas throughout, extending beyond the clav- 
icle (Fig. 2). Intraoral radiographs showed no dental pathology in that area. 

Since the temperature, pulse, and respiration were normal and the swelling 
painless, the possibility of gas gangrene was ruled out. The patient’s dentist was 
contacted to eheck the history of her dental visit. He said he had accidentally 
lacerated the buceal tissues with a bur, but had not considered this to be serious. 
While he was drying the cavity with his compressed air blower, the cheek 
suddenly swelled. We therefore assumed that this chain of events led to the 


_. , Presented by Dr. Calman at the Monthly Conference of the New York Institute of 
Clinical Oral Pathology, Jan. 25, 1954. 

: *Director, Oral Surgery Service, New York City Hospital; Visiting Lecturer, in Oral 
Surgery, New York University College of Dentistry; Diplomate, American Board of Oral 
Surgery. 

«:..:, "Formerly Chief Resident, Oral Surgery Service, New York City Hospital; Assistant 
Clinical Visiting Oral Surgeon, New York City Hospital; Visiting Dentist, Oral Surgery 
Service, Jewish Memoria] Hospital. 
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presence of air in the tissues. Her course in the hospital was uneventful. She 
was observed daily. Since the area of confined air decreased progressively, 
no treatment was instituted. The patient was discharged after four days, the 


air having completely dissipated. 





Fig. 1.—Area outlined shows extent of infiltrated air. 





Fig. 2.—Radiograph showing irregularly outlined air spaces, 
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Discussion 

The case report just presented shows an unusual accident arising from 
‘outine dental operation with the use of everyday dental equipment. Air 
m a compressor was somehow forced into the superficial fascial plane of 
cheek and neck, and extended on to the chest. Apparently the bur bored 
rough the mucous membrane of the cheek and buccinator muscle. The com- 
essed air then pushed its way through this opening and followed the plane 
ep to the superficial fascia of the neck. It followed this pathway super- 
ially to the superficial layer of deep cervical fascia to the origin of the 
atysma muscle beyond the clavicle at the pectoral fascia over the upper an- 


terior chest. The air was thus limited medially by platysmal attachments at 


e midline of the neck. Superiorly, it infiltrated the superficial fascial planes 
the cheek. Posteriorly, it was limited at the posterior border of the sterno- 
eidomastoid musele and its mastoid process attachment. 














TORI MANDIBULARI WITH SPEECH IMPEDIMENT 
JAMES SPRINGER, Caprain, DC, USAR 


WHITE man, 48 years of age, came to the dental clinic with the request 

that his bilateral tori mandibulari be removed. He had never been aware 
of the tori until a dental officer called his attenion to them six years previously. 
Since then he had noticed their gradual enlargement, evidence of which was the 
fact that now there was insufficient space to accommodate his forefinger between 
the anterior lobes of the tori. 

The chief complaint of the patient was the progressive development of 
a speech impediment which he attributed directly to the growing tori. A con- 
scious effort was required to speak distinctly. Further, he was concerned with 
the irritation and tenderness of the mucosa overlying the tori, which followed 
mastication of hard foods. 

The patient was a well-nourished, energetic man. He appeared to be an 
alert, intelligent officer, emotionally stable and relatively free from cancero- 
phobia. With respect to his chief complaint, there was no obvious speech 
defect. His manner of speaking was uninhibited and his enunciation of words 
was lucid enough. On first impression, one felt that the alleged speech im- 
pediment was in reality simply a subjective complex. However, it is quite 
likely that I, untrained in phoneties, was unable to recognize and appreciate 
whatever delicate deviations from the normal were responsible for the pa- 
tient’s anxiety. 

Clinical and roentgenologie examination of the mouth revealed an ideal 
dentition. Twenty-eight sound teeth were in good occlusion with a moderate, 
generalized degree of abrasion. All third molars were missing. The periodon- 
tium and oral mucosa were remarkably healthy. On the lingual surface of 
the mandible were prominent bilateral tori (Fig. 1). Both tori were trilobu- 
lated and covered by a transparent mucous membrane which was inflamed 
in the region of the anterior lobes of each torus. 

A study model was made and measurements were taken. The right torus 
was 44 mm. in length, extending from the distal surface of the lateral tooth 
to the distal surface of the first molar, where it became part of an enlarged 
internal oblique ridge. In a superoinferior direction, its breadth was 19 mm., 
extending from the base of the marginal gingivae down to the floor of the 
mouth. Of its three lobes, the anterior lobe was the largest. 





From the Oral Surgery Section, Dental Service, U. S. Army Dispensary, The Pentagon, 
Washington 25, D. C. 
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The left torus was 44 mm. in length, extending from the mesial surface 
the lateral tooth to the mesial surface of the first molar, where it became 
rt of an enlarged internal oblique ridge. In a superoinferior direction, its 
eadth was 17 mm., extending from the base of the marginal gingivae down 
the floor of the mouth. Of its three lobes, the anterior lobe was smaller 
in the middle and posterior lobes, which were equal in size. 


Fig. 1. 





Fig. 2. 
Fig. 1.—Lingual surface of mandible with bilateral tori. 
Fig. 2.—Lingual surface of mandible five months after removal of tori. 


The free space distance between the bilateral tori at their most anterior 
aspect in the vicinity of the right cuspid and left lateral teeth was 9 mm., and 
at the point of their greatest opposing convexities in the vicinity of the pre- 
molars the free space distance between the tori was only 10 mm. 

Under local anesthesia, both tori were removed at one sitting. The 
densely ecaleified bone was multigrooved by burrs and removed piecemeal by 
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connecting the grooves with a chisel. Although care was taken to reflect the 
extremely thin mucous membrane intact, the integrity of the mucosa was sun- 
dered at the point of greatest convexity of each torus, requiring sutures in 
these areas. This resulted in delayed healing of the affected sites and pro- 
longed the postoperative treatment of an otherwise uncomplicated operation. 

Three weeks following the removal of the tori, the patient reported a 
noticeable improvement in his ability to enunciate words. The free space 
distance between bone was 14 mm. in the anterior aspect and 20 mm. in the 
premolar region, gains of 5 mm. and 10 mm. respectively. 

There was now an appreciable increase in the amount of space available 
for the tongue in the floor of the mouth (Fig. 2). By facilitating the move- 
ments of the tongue in a more favorable environment, the removal of the 
tori in this case had apparently helped the tongue fulfill its classie role in 
phonetics to better advantage. 

The significance of the operation, therefore, was twofold: (1) it assisted 
in the elimination of a speech impediment to the satisfaction of the patient. 
(2) it corrected the undesirable condition of chronic irritation to the lingual 
mucosa of the mandible. 

I wish to acknowledge the cooperation of the United States Army Signal Corps, Pictorial 
Service Photo Laboratory, The Pentagon, and the Armed Forces Institute of Pathology, Photog- 
raphy Department, in producing the photographic illustrations. 
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THE USE OF CORTICAL BONE TO STIMULATE OSTEOGENESIS 


RayMonp F.. HuesscuH, CoMMANDER (DC), USN 


ANY types of materials have been advocated to fill bony defects created 
M from extraction wounds or larger defects resulting from the excision of 
arge eysts or benign encapsulated tumors. Most authorities admit that there 
is no better substance to induce healing than that which nature provides; that is, 
he blood elot itself. However, when the defect is so large that a blood clot 
would break down, the cavity must heal from the periphery and the con- 
aleseence is long and uncomfortable. 

The use of cancellous bone chips, as either autogenous or homogenous grafts 
to fill osseous defects of the jaws and to stimulate osteogenesis, has been 
reported.'* > Aeceording to Weinmann and Sicher,* heteroplastie and allo- 
plastie grafts can be used. A heteroplastic graft is bone from a different species 
and an alloplastic graft is bone substitute, such as ivory, dentine, and 
calcium salts. These types of grafts, however, cause a more severe reaction of 
the host to the implants. 

With this in mind, and in view of the fact that cancellous bone is difficult 
to have always at hand, and since cortical bone is so abundant, it was decided 
to use a cortical bone implant in an osseous defect created from the enucleation 
of a radicular eyst of a maxilla. In order to do this, it was necessary to change 
the physical state of the hard, dense cortical bone by making it into shavings. 


Case Report 


Following a routine dental examination, a 24-year-old-man was admitted to the hospital 
with the diagnosis of a radicular cyst of the maxilla. The teeth from the maxillary right 
central incisor to the right cuspid, inclusive, were nonvital. Intraoral periapical and occlusal 
roentgenograms revealed a well-circumseribed, radiolucent area about the size of a walnut 
in the right maxilla (Fig. 1). 

There was no preserved cancellous bone in the hospital bone bank, and it did not seem 
justifiable to subject the patient to an extra operation in order to use an autogenous bone 
graft, However, the bone bank did have a small segment of a rib. Under an aseptic 
technique, the cortical bone of the rib was scraped with a chisel to make shavings, which 
were thawed in an aqueous penicillin solution. 

Under a second division block of the trigeminal nerve with 2 per cent Lidocaine 
hydrochloride, a routine mucoperiosteal flap was elevated and sufficient bone was removed 
from the labial plate to enucleate the cyst and to deliver it en masse. The teeth involved 
in the eyst were extracted. The thawed cortical bone shavings were placed gently in the 
osseous defect and the alveoli of the extracted teeth, and the mucoperiosteal flap was returned 


From the U. S. Naval Hospital, Philadelphia, Pa. 

The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
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Fig. 1. Fig. 2. 


Fig. 1.—Preoperative roentgenogram of radicular cyst in the maxilla. 
Fig. 2.—Postoperative roentgenogram six weeks later showing cortical bone shavings 
in the defect. 


to its normal relationship and sutured. A high blood level of penicillin was maintained for 
the patient until all signs of inflammation had subsided. Clinically, there were no signs of 
a foreign body reaction and the patient’s recovery was uneventful. Periodic roentgenograms 
revealed evidence of osteogenesis (Fig. 2). 


Conclusions 


Just as in the ease of cancellous bone, cortical bone, in the form of shavings, 
will stimulate osteogenesis. The cortical shavings were suspended in the 
organizing blood clot. This leads to the proliferation of capillaries and young 
connective tissue, many cells of which differentiate into foreign body giant cells. 
The replacement of bone will occur more rapidly in young granulation tissue 
with bone implanted in it than in sear tissue which would fill in the osseous 
defect without the bone implant. The cortical particles of bone serve to 
stimulate the differentiation of osteoblasts and osteoclasts in the young con- 
nective tissue. Weinmann and Sicher* state that the organic matrix of the 
implanted particles of bone are destroyed by the osteoclasts, and the inorganic 
salts are carried away by the lymph, blood, and macrophages. New bone is 
formed by the osteoblasts at the same time the implanted bone is being resorbed 
by the osteoclasts. 
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Oral Medicine 


LICHEN PLANUS 


A. I. Daruine, M.D.S., F.D.S.R.C.S., L.R.C.P., M.R.C.S., anp 
H. S. M. Crass, M.D.S., F.D.S.R.C.S., Bristo.t, ENGLAND 


L' ‘HEN planus is one of the skin diseases which present lesions in the mouth 
and, while as a skin disease it is relatively uncommon, constituting ap- 
proximately 1 per cent of skin cases seen in hospital out-patient departments, 
recent experience convinces us that the oral lesions are more common than is 
generally believed. In most cases in which oral lesions have been seen, these 
are so characteristic that diagnosis is straightforward, but some patients have 
presented lesions in the mouth with associated ulceration and in such eases 
there can be difficulty in diagnosis. There also can be lesions in the mouth in 
lichen planus which superficially resemble areas of leukoplakia and, although 
leukoplakia is recognized as a precancerous condition, no definite relationship 
has been established between lichen planus and carcinoma, so that differentia- 
tion is clearly of importance. 

The difficulties of diagnosis are increased because the oral lesions of 
lichen planus can occur without the skin lesions, and if the latter do oceur 
they may precede or follow or appear at the same time as those in the mouth. 

There is considerable variation in the clinical forms of lichen planus, and 
an examination of the literature shows diversity of opinion among dermatolo- 
gists in the nomenclature and classification of the disease. In view of the need 
for the dental surgeon to have certain criteria by which lichen planus may be 
diagnosed, an attempt is made to present a simplified account of lichen planus 
and its clinical variants, relating the clinical picture to an underlying basic 
pathology. The dental surgeon is primarily concerned with the disease as it 
occurs in the mouth, but in lichen planus the oral lesions are part of a gen- 
eralized disease process and are, in effect, skin lesions modified by environ- 
ment, so that the basic pathology and clinical appearances of the skin lesions 
are relevant to an understanding of the disease in the mouth. 

The disease was first described by Erasmus Wilson® in 1869. The basic 
lesion as seen on the skin is a small flat angular papule (Fig. 1) which is 
smooth, shiny, and violaceous in color, while on the mucous membranes it 


From the University of Bristol Dental School. 


1276 








Fig. 


apy 
des 
0ce 
is t 
hap 


be ‘ 
dise 
cont 








LICHEN PLANUS 1277 


esents as a white pinhead papule. The condition arises primarily in the 
jillae of the corium, where the essential features of the pathologic course 
the lesion are an increased vascularity of the papillary and subpapillary 
ers, followed by round-celled infiltration and edema. There follows an in- 
sion of the basal epidermal layer by the round cells, while in the epidermis 
elf there is an increase in the thickness of the stratum granulosum, acantho- 
and hyperkeratosis. Finally, the lesion involutes with disappearance of 

e dermal infiltrate, and sclerosis of the dermal connective tissue may occur. 
Some of these changes in the dermis or epidermis may be enhanced or 
suppressed and give rise to variation of the clinical picture. The clinical variants 
the papule which result are described as obtuse (dome-shaped), verrucous 
warty outgrowth), bullous (vesicular), erythematous (a soft lesion which 

is crimson in color), and atrophie (white spot), and all of these variants would 





Fig. 1.—Lichen planus, showing: papules on the wrists. Fine white lines (Wickham's striae) 


are present on the surface of the papules. 


appear to have the same basic patholegy as the simple papule, which will be 
described. Some of these variants are more rare than others, but each may 
occur independently or in association with the simple flat angular papule which 
is the common skin lesion. The arrangement of papules may be discrete and 
haphazard, or in a linear or circular pattern. 

There are a number of other conditions with which lichen planus may 
le associated and which some dermatologists believe to be variants of that 
disease or closely related to it, but reference to these has been omitted to avoid 
confusion, and because they are rarely seen in the mouth. 
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Skin Lesions 

Incidence and Clinical Appearance.—The incidence of lichen planus in 
males and females is approximately equal. The majority of patients are in 
the age group 20 to 60 years; children are rarely affected. Hellier** reported 
that the disease was found in 1.25 per cent of skin cases seen at Leeds, and 
this appears to represent an upper limit of incidence reported in recent times. 

On close inspection of the skin papules, fine whitish lines sometimes may 
be seen on the surface, and these are known as ‘‘ Wickham’s striae,’’ having 
been described by him in 1895.%* The tops of the papules may be umbilicated 
and the horny covering may become broken up into adherent scales, but the 
sealing ceases on involution of the lesion.** 

Of the clinical variants, the erythematous type is extremely rare.’? In 
one reported case the basic flat papules were found on the forearms, and in 
addition there was a deep red erythema extending from the face over the 
lower jaw on to the neck, together with typical mucous membrane lesions of 
the lip.'* The bullous form of lesion is relatively uncommon, and the bullae 
are usually found in association with other forms of lichen planus.” *® *® 7 
The atrophic form, which appears on the skin as a white spot, would seem to 
be an involutionary stage of the disease process. 

Skin lesions may be found on any part of the body, but are most com- 
mon on the flexural aspects of the forearms and wrists and the inner surfaces 
of the knees and thighs, together with the skin over the lumbar spine.” 
Rarely, the nailbeds may be affected and then the papules are visible through 
the transparent nail,2* while softening of the nail with grooving and ridging 
of the surface may result from enlargement of the papule.*® *” 

In the linear arrangement of papules the distribution of the skin lesions 
is considered by some to be associated with the course of a nerve,’* °° while 
with some patients a linear grouping of papules is said to be provoked by 
making a seratch mark along the skin.2"*° In the annular distribution the 
papules are seen in a circular group, having apparently normal tissue within 
the circle. 

Patients usually complain of the skin lesions being ‘‘itchy,’’ and in many 
cases the itching is said to be intense. 


Histopathology.—Most dermatologists are agreed that the earliest change 
is in the corium, in which there occurs an increased vascularity of the papillary 
and subpapillary region. Following this, a dense cellular infiltrate forms, 
which is clearly limited to the papillary and subpapillary layers of the corium 
in the region of the papule (Fig. 2). The epidermis shows an increase in the 
size of the stratum granulosum, accompanied by acanthosis and hyperkeratosis. 
Areas of edema may occur between the basal layer of the epidermis and the 
dense dermal infiltrate, and a well-defined zone of edema separating the in- 
filtrate from the basal layer is considered by some* to be a characteristic of 
an early lesion, but more usually the infiltrate is seen in close apposition to 
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e basal layer. Here the outline of the basal layer becomes indistinct, the 
ls being separated by the infiltrate, so that the regular palisade arrangement 
the basal layer is lost. The pattern of the so-called ‘‘rete-peg’’ formation** 
often altered, the ‘‘pegs’’ being shortened, absent, or having a saw-tooth 
pearance,” ** and this possibly may be due to pressure from the infiltrate. 
places, the cell boundaries of the Malpighian layer become lost and the 
clei igdistinet or missing, so that groups of cells seem fused and present a 
nogenous appearance. 





Fig. 2.—Section from a _ skin papule of lichen planus, showing hyperkeratosis and 
acanthosis of the epidermis with round-celled infiltration of the papillary and subpapillary 
layers of the corium. (Magnification, 150; reduced 4.) 





Although the cellular infiltrate in the corium is composed principally of 
small lymphocytes, polymorphs also may be present and may be seen in the 
early lesion grouped around the dilated vessels. In some cases chromatophores 
loaded with pigment are found in the dermal papillae of the skin lesions and 
the pigment has been described as melanin.?* ** * 

In the older lesion undergoing regressive changes, the epidermis weakens 
and sinks in at the center of the papule and this shows on histologic examina- 
tion as an epidermis with a flattened lower border mostly devoid of rete pegs, 
while in the corium the cellular infiltrate at first persists but gradually dis- 
appears and may leave behind a sclerotic connective tissue, in which may be 
found large numbers of pigment cells.“ 

The clinical variants of the basic flat papule would seem to occur through 
the accentuation or suppression of one or more of the pathologie features al- 
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ready described. Some of these changes have been described in the literature. 
In the obtuse and verrucous forms the epidermis is greatly thickened, aceount- 
ing for the dome-shaped nodule of the former and the warty outgrowth of 
the latter. In the bullous lesion the edema becomes sufficient to lift the epider- 
mis completely off the dermis, giving rise to a vesicle, thus modifying the 
usual clinical picture.’ The atrophie lesion would seem to represent an in- 
volutionary in which the epidermis is greatly thinned, the underlying dermis 
being sclerotic, so that clinically the lesion appears as a white spot. The his- 
topathology of the rare erythematous lesion has not been described but it 
would seem that the redness of the lesion might be ascribed to an enhance- 
ment of the increased vascularity which is part of the disease process in the 
simple lesion. 
Lesions in the Mouth 


Incidence and Clinical Appearance.—The essential features of the form 
of the disease as it is found in the mouth and on the skin are the same and 
vary only in the site and structure of the lesions, but moisture and trauma 
modify the appearance of lesions in the mouth and, in cases with associated 
ulceration, secondary infection may further distort the clinical picture. The 
result is that lesions seen in the mouth are less easily recognized than those on 
the skin and are therefore more difficult to diagnose. 

Trautmann,™ reporting 157 eases of lichen planus affecting the mucous 
membranes of the mouth, nose, and pharynx, records the following distribu- 
tion: cheeks, 82 per cent; tongue, 50 per cent; lips, 22 per cent; palate, 17 
per cent; gingivae, 11 per cent; larnyx, 4 per cent; uvula, 4 per cent; and 
tonsils, nasal passage, or pharynx, 4 per cent. In 127 of these cases the skin 
was involved as well, being primarily affected in fourteen cases, at the same 
time as the mucous membranes in ninety-four cases, and subsequent to the 
mucous membrane lesions in nineteen cases. 

The initial lesion in the mouth is a white papule, the size of a pinhead, 
conical or flattened in shape, and the surrounding mucous membrane may be 
normal or show varying degrees of inflammation. Some writers'® ®” ** deseribe 
the oral papules as being hard or rough to touch, but we do not find this to be 
the case in our experience. Thibierge® notes that the mucous membrane be- 
tween the papules may present superficial erosions, but ulceration is generally 
considered to be only rarely associated with lichen planus. Ulcers having 
a raised yellowish base are said to occur and to be extremely painful,** *® * 
while we have recently seen cases of lichen planus of the mouth with associated 
chronic ulceration and consider that such cases may be more frequent than 
hitherto reported. Where the bullous form occurs, vesicles may be seen on 
occasion in the early stages,” ** *° but these rapidly break down in the mouth, 


becoming ulcerated and sore. 

By coalescence of numbers of the pinhead white papules, plaque-like 
lesions may be formed (Fig. 3), but beyond these plaques, individual white 
papules are usually found and these greatly assist in the diagnosis of the 
lesion. The most characteristic form of lichen planus seen in the mouth is 
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hat in which the papules form a white lacelike network on the mucosa with 

hickened nodules at the intersections of the striations composing the network 
Fig. 4), while at the periphery of these nodules white striae may be seen radiat- 

ng in stellate fashion. Groups of papules may also aggregate to present a 
hite striated appearance or, by a circular grouping, present the so-called 
ular form (Fig. 5). 

The white papules, and especially the network formation, are commonly 
und on the bueeal mucosa and particularly on the mucosa related to the 
lane of occlusion. On the tongue some early lesions are said to reveal, on close 

inspection, a fine network in which the meshes are occupied by the filiform 


apillae.*® 





Fig. 3.—Lichen planus, showing plaquelike lesions of the buccal mucosa with surrounding 
groups of papules. 


Where there is a considerable increase in the keratinization of the mucous 
membrane, there would seem to oceur the counterpart of the verrucous lesion 
of the skin, presenting as a thickened white plaque which in some cases may be 
difficult to distinguish from early leukoplakia. No clear counterpart of the 
soft erythematous lesion of the skin appears to have been described on the 
mucous membranes, but in a recent paper’ an atrophic form of lichen planus 
of the mouth is described and this is associated with erythematous areas and 
shallow ulceration. 

On the lips, with the exception of the inner mucous surface, the white 
papular nature of the lesion is seldom seen and crusting and erosion may oc- 
cur, obscuring the true nature of the lesion, but in such a case close examina- 
tion may reveal small areas of a fine white network or isolated papules with 
radiating striae. In severe cases cheilitis may occur and a purulent discharge 
follow.*® 
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Anderson? reports a case in which the disease was confined to the gingival 


papillae, and we have seen a similar case. 
Lesions in lichen planus have been described on all the accessible mucous 


membranes of the body. The disease as seen on the rectal and genital mucosa 
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is said to show an appearance comparable to that seen in the mouth™ *» ** and 
a distribution of papules in the upper rectum similar to the linear lesions on 
the skin has also been reported.* Rectal and genital lesions may give rise to 
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arked pruritus. Patients with oral lesions often complain of a burning sensa- 
, or soreness, but in many patients subjective symptoms are altogether 
sent. 

The final involution of lesions of the mucous membranes, unlike those of 
e skin, does not usually result in residual pigmentation, even of a temporary 
ture, but brown pigmented papules in the mouth have recently been re- 
rted by Cooke," although there is no report on the histopathology of these 


pules. 





Fig. 5.—Lichen planus, showing the annular distribution of papules on the mucosa of the 
buccal commissure. 

Histopathology.—The essential pathology of the papule of the mucous 
membrane is the same as that of the skin. There is some modification, in that 
the increase in the stratum granulosum is not so marked, and the hyper- 
keratosis not so pronounced. There does not seem to be any reference in the 
literature to melanin being found in the histologic examination of a papule 
from the mucous membrane. 


The Course of the Disease 


The disease may be acute or chronic. In the acute form, in which lesions 
of the oral mucosa are relatively rare, the skin lesions develop at great speed, 
the greater part of the body surface being covered ;*° this form can develop in 
twenty-four to forty-eight hours and the patient may be extremely ill.*® In 
the chronie and more common form, the disease develops gradually and con- 
stitutional symptoms rarely occur. Some patients may show only an isolated 
papule or group of papules on the skin or mucous membranes, and no other 
indication of the disease. Where mucous membrane lesions precede or follow 
those of the skin, the interval may be months or even years. 
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On involution, evidence of the lesions may remain as temporarily pig. 
mented spots on the skin and in many patients the disease eventually dies 
down of its own accord in a matter of months or years, although recurrence is 
likely even after apparently successful treatment, as has been emphasized by 
Lord.*® Both skin and mucous membrane lesions commonly show variable 


periods of recurrence and remission. 


The Etiology of Lichen Planus 
The exact etiology of the disease is unknown, but the principal views are. 


1. That the disease is neurogenic in origin. In a large number of reported 
cases there is a reference to an anxiety state or predisposition to worry, or 
emotional shock associated with the onset of the disease. The occurrence of 
some skin lesions in a linear fashion, possibly superficial to nerve distribution, 
has further led to the idea that the disease may be of neurogenic origin. 

2. That the disease is bacterial in origin. This conception was advanced 
by Jacob and Helmbold,*? who claimed to have isolated a gram-negative bacil- 
lus responsible for the disease, but Postma®® was unable to confirm their find- 
ings. More recently Biberstein and Wachtel® claim success in treatment using 
an antigen prepared from extracts of lesions, but do not implicate a specific 
infectious agent. Dental sepsis has been considered as a causative agent in 
lichen planus,® but there is no evidence of any causal relationship. Any im- 
provement following the eradication of dental sepsis could be attributed to 
the improvement in general health which would follow the removal of any 
focus of infection. 

3. That the disease is a generalized toxemia. This view is put forward 
by Montgomery and Alderson,“ who state that the severity of the disease in 
the acute form throws into prominence symptoms which are so minimal as to 
pass unnoticed in the more common chronic form of the disease. They further 
suggest that the origin of the generalized toxemia is to be found in the 
alimentary canal. 

Up to 1950 there have been sixty-three cases of familial lichen planus re- 
ported and, as the majority of these were consanguinal against a comparatively 
small number of conjugal cases, it is suggested by Hellier”® that this discredits an 
infective basis for the disease. There would seem to be no evidence to suggest 
that the disease is in any way hereditary. 

Up to the present time no precise cause for lichen planus has been estab- 
lished. 

The Differential Diagnosis of Oral Lesions 

The conditions with which lichen planus may be confused fall into two 
groups: those conditions which present ulceration and those which do not. 

In the former group, erosions resulting from trauma, such as may be 
caused by a denture or the sharp edge of a tooth, heal with the removal of the 
cause. Other acute conditions, such as aphthous ulcers and various forms of 
stomatitis, run a limited course and, unlike the prolonged ulceration which 
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in occur in lichen planus, they usually show some response to local treatment 
ith antiseptics. In addition, these conditions do not present the papules 
hich repeated and careful examination usually will reveal in cases of lichen 
anus. 

In lupus erythematosus, skin lesions in the form of reddened scaling 
teches on the face, ears, and sealp usually accompany the oral lesions. The 
al lesion presents as an irregular ulcerated area which is sore. The border 
the uleer is bluish red, and a yellowish membrane may be present in the 
nter of the uleer but this usually tears away and the area becomes covered 
th bluish red epithelium.** On the other hand, lichen planus on the lips 

. said to resemble lupus erythematosus closely.”* 

In the secondary stage of syphilis, grayish white patches or annular 
sions may occur; these are always surrounded by inflamed mucosa, and 
ulceration may be present. The lesions of syphilis are noted for their habit of 
simulating other conditions, but other indications of syphilis settle the diag- 
nosis where any doubt may exist. 

Of the non-ulecerative conditions, moniliasis or thrush is easily distin- 
cuished, as the white patches can be seraped off, leaving a bleeding surface, 
and microscopic examination of the scrapings will confirm the diagnosis. 

Leukoplakia may be difficult to distinguish from the plaquelike forms of 
lichen planus, and this is of importance in view of the precancerous nature of 
leukoplakia. Marshall** described a case of lichen planus in which a squamous 
cell carcinoma developed on the site of a verrucous lesion on the tongue, and 
other reports mention the development of carcinoma at the site of lesions of 
lichen planus,*® 47 5 5° but there is no evidence of an established relation- 
ship between lichen planus and carcinoma. The fine lacelike formation that 
lichen planus classically presents on the mucosa is not seen in leukoplakia. In 
the more plaquelike lesions of lichen planus, a careful search may reveal in- 
dividual papules at the periphery of the plaque, which will assist the diagnosis. 
If there is considerable hyperkeratinization, the coalescence of papules to form 
a plaque may obscure the true nature of the lesion and it may not always be 
possible to differentiate the lesion from leukoplakia. The confusion between 
the two conditions is emphasized by Sayer,®’ who presents a case which il- 
lustrates this point. If skin lesions of lichen planus are present, the prob- 
ability is that the oral lesion is lichen planus also, but it does not exclude the 
possibility of leukoplakia. In one reported case, there was a characteristic 
lichen planus of the right buecal mucosa, and a plaque on the left buceal 
mucosa was biopsied and reported as leukoplakia. Where there is doubt, a 
biopsy is clearly indicated. 

On histologic examination, leukoplakia will show a more marked hyper- 
keratosis than lichen planus,*? and acanthosis is relatively greater. A lympho- 
cytie infiltration of the papillary and subpapillary layers of the corium also 
occurs in leukoplakia, but it is not so confined to these layers and not in such 
close apposition to the basal layer of the epidermis as in lichen planus. The 
infiltrate is predominantly lymphocytie in type in lichen planus, while in 















1286 A. I. DARLING AND H. S. M. CRABB 








leukoplakia mast cells and plasma cells may be numerous,** and, although 
occasional plasma cells are said to occur in the infiltrate in lichen planus,‘ 
these are considered rare. In considering a diagnosis of leukoplakia, a search 
should be made for neoplastic changes in the basal and Malpighian layers of 
the epidermis. 

In many cases where reference is made in the literature to the verrucous 
lesions of lichen planus of the skin, the accompanying oral lesions are those of 
the typical lacelike pattern or striated form, but there are a number of lesions 
which are described as ‘‘leukoplakic,’’ although there is usually no report of 
their histopathology. Nicolas and Jourdanet,®°? however, report a case in 
which a plaquelike lesion was present on the palate and was diagnosed as 
leukoplakia, but at a subsequent examination a cornified plaque was noted on 
the leg and diagnosed as lichen corneus. Biopsy of the oral lesion then con- 
firmed their diagnosis of lichen corneus, and from the report they give, the 
oral lesion would seem to be a thickly keratinized form of lichen planus. (The 
term corneus has been used somewhat widely in the past.) The point of in- 
terest is that an oral lesion can be diagnosed clinically as leukoplakia but 
appear histologically to be a form of lichen planus. 

Diagnosis often can be decided only by a detailed consideration of the 
clinical and histologic appearances together. 
























The Treatment of Lichen Planus 


As the exact etiology of the disease is unknown, treatment is largely 
empirical. General treatment which is almost universally accepted consists 
of measures to increase the patient’s general health. These include attention 
to hygiene, a plain diet, and, where possible, freedom from anxiety. Eradica- 
tion of focal infection, dental or otherwise, should form part of the treatment. 

Drugs, bacterial antigens, and radiotherapy have all been used empirically 
in the treatment of the disease. Many cases improve with no treatment at all, 
and some recur even after apparently successful treatment. In view of the 
influence of anxiety, which is noted in many ease reports, the effects of sug- 
gestion in the various forms of treatment cannot be discounted. It is not 
possible to define any standard form of treatment, which must await a better 
understanding of the etiology of the disease. 
















Summary 


1. The basic lesion of lichen planus is described and related to the clinical 
variants of the disease. On the mucous membrane the basic lesion presents as 
a white pinhead papule, while on the skin the papule is flat and angular, 
smooth and shiny, and violaceous in color. Lesions on skin and mucous mem- 
branes can occur together or independently, and any part of the body ean be 
affected. It is noted that oral lesions may be associated with ulceration. 

2. The essential pathology of the papule is common to skin and mucous 
membrane lesions and consists of a clearly limited inflammatory disturbance 
in the papillary layers of the dermis, showing principally a round-cell infiltra- 
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ion and edema. The epidermis is increased in size and shows hyperkeratosis 
nd acanthosis. Modification of this pathologic picture by enhancement or 
ippression of the features of the basie papule leads to a variety of clinical 
orms on the skin, such as verrucous, obtuse, bullous, erythematous, and 
trophie forms, some of which have counterparts on the mucous membrane. 

3. The course of the disease is outlined: a rare acute form of the disease 
ay oceur in which the patient can be extremely ill, but the more common form 
ives rise to no obvious disturbance of general health, although patients often 


mplain of skin lesions as being ‘‘itehy.’’ The disease may continue for years 


ith recurrence and remission. 

4. In diagnosis of lesions of the mouth, lichen planus may present with 

without ulceration, and must be differentiated from traumatic erosions, 
exudative processes, aphthous ulceration, lupus erythematosus, syphilis, mo- 
niliasis, and leukoplakia. An examination of the literature shows that some 
diffieulty may be found on oceasion in distinguishing between leukoplakia and 
certain forms of lichen planus. With any doubtful lesion a biopsy should be 
performed, as leukoplakia is precancerous while lichen planus is not. 

5. The etiology of lichen planus is unknown, and therefore all treatment is 
empirical. Dental treatment should consist of the elimination of oral sepsis 
and irritation, and the maintenance of oral hygiene. 


We wish to thank Dr. R. P. Warin, Dermatologist, Bristol General Hospital, and Dr. 
\. L. Taylor, Pathologist, Bristol General Hospital, for their helpful advice and for the 
loan of certain sections, We also wish to thank Mr. F. A, Godman of the University of 
3ristol Medical Photographic Department, who produced the clinical photographs, 
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Anesthesiology 


ENDOTRACHEAL ANESTHESIA: TECHNIQUE AND ADJUNCTS 
With A Report on Baird’s Selution in Intubations and Anesthesia 
Maurice D. Gruper, D.D.S., M.S.,* Sac Crry, Iowa 


HERE is an increased interest in general anesthesia by dental surgeons, as 

evidenced by the current dental literature. In the past our profession made 
great contributions in anesthesia but, because of inadequate training, pitfalls, 
and dangers, general anesthesia became less popular. 

In some oral surgical procedures it is mandatory that the patient be given 
a general anesthetic. It is necessary for the anesthetist and dental surgeon 
to have a common understanding of the complex problem involving operations 
about the face, neck, oral structures, and related areas.° In many of these 
operations, endotracheal technique is indicated. We do not intend to give 
indications or to say this technique should be routine. We do not feel this 
technique is a usual office procedure. However, if one administers a general 
anesthetic, he should be prepared by training and experience to perform 
intubations. We do not use endotracheal technique in elective surgical cases 
with upper respiratory acute infections, laryngitis, or tracheitis. 

We favor its use when the following are considered : 


1. Any operation in which there may be an impairment in the patient’s 
airway or respiratory exchange. Some head positions for the surgeon’s con- 
venience can and do contribute to anoxia and hypercapnia. An endotracheal 
tube of the correct size and length with an inflatable cuff assures complete 
control of respiratory exchange. 

2. It should be used if there is the remotest possibility of foreign substances 
entering the lungs or throat. Blood, pus, or mucus in the throat invites 
laryngospasm.® 

3. It should be used if the anesthesia apparatus conflicts with the sur- 


geon’s procedure. With endotracheal technique, the anesthetist and the major - 


*Formerly Anesthetist, U. S. Army Station and General Hospitals, W.W. 2; formerly 
Assistant Professor, Dental Surgery, Oral Surgery, and Anesthesia, State University of Iowa, 
lowa City, Iowa; Anesthetist, Loring Hospital, Sac City, Iowa. 
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art of the equipment can be out of the way of the operative field. The 
isadvantage of endotracheal anesthesia is essentially mechanical.* It is not 
n easy method for the beginner. Usually the objections to it are inexperience 
nd trauma. The many complex technical services a dentist performs require 
; much dexterity as endotracheal intubation technique. It can be mastered 
nd skillfully performed by practice and training. 

We do not intend to diseuss the pharmacologic or physiologic aspects of 
nesthesia except to mention briefly certain things relative to the successful 
ission of endotracheal anesthesia. Preanesthetic medication, properly given, 

fundamental to safe anesthesia. 2 *7 Of these drugs, morphine, if not 
ontraindicated, is used with the belladonna group in a ratio of 14 gr. morphine 
oo gr. atropine or scopolamine;* that is, 25 parts morphine to 1 part atropine 
r scopolamine. Demerol can be used when morphine is objectionable, as, for 
sample, in asthma. One hundred milligrams of Demerol is equivalent to % gr. 
iorphine. It is used in a similar ratio. Combining these drugs enhances the 
beneficial effeets and minimizes the undesirable effects of both.’ By considering 
the normal metabolie rate or reflex irritability curve and other factors, one can 
estimate the preanesthesia dose. Preanesthetie medications are usually given 
intramuseularly forty-five minutes before anesthesia is started to allow maximum 
action of these drugs.* 7 





























TABLE I 
WEIGHT ADULT 
MALE MORPHINE DEMEROL ATROPINE SCOPOLAMINE 
POUNDS) (GR.) (Ma. ) (GR. ) (GR. ) 
100 ¥% 75 Yoo 7400 
150 % 100 Vso 1450 
165 or over % 150 Yoo Aoo 
CHILDREN Sa : Chole 
AGE IN YEARS) 
4 to 5 : Yo ae, oon ~ Yoo 0 
5 to 10 1% 75 Yoo Y00 





Table I shows the morphine, Demerol, atropine-scopolamine ratio. Dose 
depends on age, sex, weight, metabolic rate, and physical condition. Children, 
patients in shock, and aged patients require less premedication. Atropine and 
scopolamine are used to inhibit vagus nerve reflexes’ *** and to prevent 
hypereapnia during anesthesia.?2 Scopolamine is used for its amnesia effect 
and for its more intense effect in drying oral-nasal secretions.’* It usually 
is not used on young or elderly patients.® 

The patient is anesthetized to lower plane two or into plane three. When 
there is adequate jaw relaxation, the endotracheal intubation is acecomplished.* * 
Intubations are made by one of two routes—nasal or oral. It is done by the 
‘blind’? technique or by direct vision. Of these two, oral direct vision is 
usually easier. Nasotracheal blind technique is done in the following way. 
The patient’s head position is important (Fig. 1). It can be described as being 
similar to the position of a person smelling or sniffing with the head extended. 
The patient, however, is in a supine position. The endotracheal tube has 
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been lubricated at the beveled end with a suitable lubricant. Xylocaine oint- 
ment is very suitable for this purpose. It is passed through either nostril into 
the pharynx, with the concavity of the tube anteriorly. As it continues toward 
the rima glottidis, breath sounds will be heard passing through the tube. At 
the same time the patient’s head is held in the occipital region and the mandible 
is protruded. The breath sounds will become more intense as the tube 





Fig. 2. Fig. 3. 
Fig. 2.—Epiglottis coming into view. 
Fig. 3.—Left corniculate cartilage, opening of rima partially visualized, 
moved to the left. Shows no tissue anoxia. 
approaches the rima, and will diminish as it is missed. If the tube does not 
enter the rima, the tube is rotated at the nostril as the head is either held 


stationary or rotated. When the tube enters the larynx the patient usually 


coughs. If there is a question of intubation, an assistant can press on the chest 


and there will be a definite short rush of air through the tube. Lack of definite 


breath sounds indicates, in most instances, entrance into the esophagus. 





and tongue 
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Blind intubation offers advantages. The patient does not have to be so 
leeply anesthetized, provided the anesthetist is adept. It is a distinet advantage 
mn patients with short, thick necks, excessively obese patients, or patients with 
lass II maloeelusion. The disadvantage is that blind intubation is difficult for 
he beginner and it is not always easy for an expert. Oral endotracheal 
technique allows the use of a larger tube with an inflatable cuff. 

When the intubation is made by direct oral vision, the patient’s head 
is in the same ‘‘sniffing’’ position. The mouth is opened and the laryngoscope 
lade is passed over the dorsum of the tongue into the pharynx (Fig. 2). 
\s this is done, the mandible is protruded. It is essential to obtain adequate 
elaxation for this procedure. The blade should not be used as a wedge or 

pry. The teeth ean be previously protected with adhesive tape. The 
eginner should use the blade in a midline position to identify anatomic 
struetures more easily. We usually move the blade laterally to the left side 
of the mouth, simultaneously pushing the tongue also to the left as the end 
of the blade lifts up the epiglottis. The corniculate cartilages are then visual- 
ized as two small pea-sized nodules (Fig. 3). They are about 2 em. anterior 
to the esophageal opening. Just anterior to them is the laryngeal opening. 
lf the true cords are relaxed, they will be open and shaped somewhat like an 
isosceles triangle with the apex anterior. They are like gray ribbons. The 
false vocal cords are usually observed if the true cords are closed or in spasm. 
They appear as red bilateral folds. At times, due to anatomie conditions 
previously mentioned (that is, short thick neck, ete.), the true cords cannot 
be seen unless a traumatic prying or wedging of the blade on or between the 
teeth is done. This is true even if there is adequate relaxation of the jaw, 
tongue, and true cords. If the end of the tube is directed about 0.5 to 1 em. 
anterior to the corniculate nodules, the beveled end will enter the trachea. 
When the tongue is moved laterally as the epiglottis is lifted, a space is 
obtained at the right lateral of the blade. The tongue does not curl over the 
blade, hindering vision as in midline technique. The tube is directed through 
this space rather than through the hollow of the blade. The concavity of the 
tube is forward as it approaches the rima. If the intubation is not successful, 
the tube is rotated so that the beveled end is anterior to the corniculate nodules. 
It is also helpful sometimes to have the assistant press on the throat at the 
hyoid level. This is like threading a needle on a thread, rather than a thread 
through a needle. These maneuvers often enable quick intubations in difficult 
cases without the use of intratracheal introducing catheter forceps. 

For the direct nasal visual technique, the intubation is identical to that 
of the oral technique, except that the tube is passed through a nostril. The 
right one is usually used. It is wise, however, to use the nostril that will allow 
the largest diameter tube. 

Intubations should be learned using an anesthetic of latitude, such as 
ether. The beginner will find edentulous patients easier to intubate. Children 
are usually easy to intubate with the direct vision technique. 

Endotracheal anesthesia is usually used with the carbon dioxide absorption 
technique. It ean be used with a Digby-Leigh valve assembly. When the 
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circle-filter system is used, the rebreathing bag is not quite completely filled 
with the anesthetic agents in proper ratio to oxygen. This mixture is limited 
to a pressure of 6 to 10 mm. of mereury.* ** 

The work of King, Harris, and associates illustrates nervous reflexes as- 
sociated with intubation.’” Likewise, others’® '* have discussed them, and, if their 
potentials are understood, proper steps are taken to protect the patient. The 
patient is properly premedicated, anesthetized to the second or third plane, 
and quickly intubated. Because Pentothal is a parasympathomimetie drug,° 
its use during laryngoscopic manipulations and intubation attempts can bring 
on a serious laryngospasm and vago-vagal reflexes," even though a belladonna 
drug is used preanesthetically. Because in throat and neck operations vago- 
vagal reflexes are a dangerous reality, the anesthetist can be confronted with 
a sudden cardiac arrest. We do believe strongly in endotracheal anesthesia, 
using a tube with an inflatable euff. This assures prompt and adequate oxygen 
to the patient’s respiratory system. A few breaths, forced if necessary by 
respiratory bag massage, sometimes will restart a heart.’ It is mandatory to 
intubate if the patient develops sudden cardiac arrest. If this dramatic catas- 
trophe should develop, it is wiser to have been prepared with the patient 
previously intubated. Precious minutes are lost in heroic attempted intubations. 
Faulty head positions institute labored respiratory exchange, and this is a 
contributing factor in hypoxia and hypercapnia during anesthesia. Cardiac 
irregularities and cardiae arrest are influenced by excess carbon dioxide. 
One-tenth of one per cent in the alveoli will stimulate respiration,’ * and any 
excess thereof is dangerous. An endotracheal tube, so long as it is completely 
patent, will prevent and correct deficiencies in respiratory exchange. 

Until recently, the current anesthetics had their shortcomings in so far 
as ease of endotracheal technique was concerned. Pentothal used alone is 
contraindicated for intubations. Inhalation anesthetics require deep anesthesia 
for adequate relaxation. With every breath, once the face mask is removed, 
depth of anesthesia lightens. Baird’s solution* * is a distinct contribution to 
endotracheal technique and to the field of anesthetics. As an anesthetic agent, 
the induction is pleasant and quick, and muscle relaxation is prompt. It 
facilitates quick intubations better than any other agents we have used. We 
have not encountered laryngospasms during intubations. Nausea has not been 
a postoperative problem. It cannot be used on asthmatic patients or in eases 
of myasthenia gravis. Except in these conditions, it has a great latitude.‘ 
We have used it in 132 patients undergoing major surgery. Clinically we have 
not observed any untoward effects. Baird’s solution is made as follows: 10 
e.c. d-tubocurarine (3 mg. per cubie centimeter) is added to 30 ec. water. 
This is mixed with 1 Gm. Pentothal. <A 50 ¢.c. syringe fitted with a three-way 
stopcock is used to contain the mixture. From this a plastic tube (Baxter R11, 
R15, R19) is connected to a bottle of either normal saline, 5 per cent glucose in 
water, invert sugars, or blood. Also from the three-way stopcock is a plastic 
tube (Baxter R33) carrying a plastic needle adapter and a 20-gauge needle 1 
inch long. After venipuncture, intravenous solutions are allowed to drip slowly 
into the vein (Fig. 4). Then a small test dose of Baird’s solution is given. 
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[If no untoward effects are noted after 1 or 2 ¢.c., the patient is anesthetized. 
As the respiratory exchange lessens, the patient is given oxygen by face mask 
Fig. 5). Respiration is assisted by bag massage. As the jaw starts to relax, 
eeasionally an additional 3 mg. d-tuboeurarine is given through the intravenous 


Fig. 4. 





Fig. 5. 


_ Fig. 4.—Intravenous anesthetic apparatus and blood pressure cuff. 
cuff is usually placed on opposite arm.) 


Fig. 5.—Oxygen by face mask. 


(The blood pressure 


tube. Oxygen-assisted respiration is maintained until the jaw is relaxed. Then 


the patient is promptly intubated and oxygen respiration continued for several 
breaths. Anesthesia is maintained by giving Baird’s solution as indicated and 
nitrous oxide and oxygen, 1 liter flow each. Bag pressure is maintained at 6 to 
10 mm. of mereury and the exhalation valve is opened as required to keep the 
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bag properly inflated. It is mandatory to breathe the patient until anesthesia 
is completed, at which time the patient is decurarized.** Tensilon, 3 e.c., 
with 459 gr. atropine is given intravenously to an adult.** Usually one-half 
to the full amount is given a child. Some large adults will require 5 ¢.c. of 
Tensilon.*® We do not decurarize until the surgery will permit the application 
of a face mask. Tensilon and atropine are not given until after tracheal, 
bronchial, and pharyngeal toilet have been completed and the endotracheal 
tube is removed. After these are given, the pharynx is again aspirated, if 
indicated, and the patient is given oxygen until there has been a complete 
return of normal voluntary respiration and the patient is responsive. Reversing 
this, we find, invites a laryngospasm. Normal saline is limited during an 
anesthetic, if at all possible, to 500 ¢.c. Glucose is not used concomitantly with 
blood. Intravenous fluids are used for physiologic reasons and they, too, 
prevent blood clotting in the intravenous needle. 

Equipment used for endotracheal anesthesia? consists of a laryngoscope 
with various blades, endotracheal tubes, connectors and adapters for the tubes 
and anesthetic machine, and intratracheal catheter introducing forceps. There 
are various blades available. We like the Guedel, Flagg, Bennet, and Murphy 
blades, approximately 175 mm. in length. The Guedel blades, 100 or 125 
mm. in length, are suitable for infants and children. The various connectors 
to the endotracheal tubes and machine depend upon the make of machine and 
the wish of the anesthetist. 

Endotracheal tubes are of various lengths and diameters. We use the 
largest diameter tube possible for the case. A tube of large diameter enhances 
respiratory exchange.’ The tubes are numbered in either French or English; 
00 to 10 are English designations. For an adult, 29F to 40F (French) or 3 to 
10 (English) are used for oral intubations; 27F to 29F are used for nasal in- 
’ tubations. 

The opening of the larynx is an isosceles triangle with an average adult 
size whose sides are 25 mm. in length and a base 8 mm. wide.* The area is 98 
sq. mm. <A 36F tube measures 94 sq. mm.* Therefore, a large-bore tube will 
not traumatize the cords. The trachea branches at the angle of Louis. With 
the tube curved, concavity forward, and if measured from the lips or nostril 
to the superior surface of the manubrium, the tube will not block a bronchus.* 
If it is too long, it usually blocks the right bronchus. Blockage is clinically 
manifested by rapid breathing at a rate that can approach 100 breaths a 
minute. It is a gasping type. The chest does not elevate evenly. If blockage 
is continued, a lung will collapse."* 

The technical mechanics have been discussed. The indications and limi- 
tations have been outlined. Controversial points regarding the physiology and 
pharmacology of anesthesia have not been stressed. There is no paucity of 
these points in medical anesthesia literature. It is hoped that those interested 
in anesthesia for dental patients will keep our profession abreast of the times 
in this science. Application and knowledge of basie sciences will enable our 
profession to occupy a respected niche in the field of anesthesiology. If, with 
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dequate training, we so practice, there can be no valid reason why dentistry 
annot rightly be accorded mutual and allied equality by others in the field of 
nesthesiology. Dentistry can and will make valuable contributions to anes- 
1esia. 


Special thanks are due Mr. John Harmeling, Administrator, Loring Hospital, Sac City, 


wa, for his cooperation. 
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Oral Pathology 


IDIOPATHIC TOOTH RESORPTION IN ASSOCIATION 
WITH METAPLASIA* 


Wituiam G. Browne, F.D.S.R.C.S.Ep., H.D.D.R.F.P.S.G., 
GLascow, SCOTLAND 

WO types of idiopathic resorption of the teeth are recognized: peripheral 

(from the periodontal membrane or connective tissue), and central (from 
within the tooth). Either of these may be associated with metaplasia. 

By metaplasia is meant the replacement of one tissue by another, usually 
as a result of inflammation, disease, or damage severe enough to prevent recon- 
stitution by the original tissue. A more highly specialized tissue is always 
replaced by a less specialized one, never the reverse. 

In dental pathology, metaplasia may accompany the condition of idio- 
pathic tooth resorption, tissue of osseous-like structure being laid down within 
the resorbed area. The calcified tissue which replaces or repairs the resorbed 
dental tissue(s) is identical to bone with lacunae, canaliculi, and Haversian 
systems. Some observers, however, prefer to call this tissue caleifie repair 
material. 

Pathogenesis 


Many causes have been advanced to explain these two conditions. 

An early observer, Salter,’ describes a case of external resorption which 
had almost involved the pulp. This condition was associated with metaplasia. 
Other early observers were Tomes,” Fothergill,? and Mummery.* 

In an article on the histopathology of the embedded teeth of a dog, 
Worman® diseusses several cases where peripheral resorption (that is, from 
the periodontal membrane) has occurred. In some of these, bone and marrow 
spaces occupy those areas from which cementum and dentine have been re- 
sorbed. The process of resorption has reached the pulp tissue in one instance, 
and here the communication is lined on either side by bone deposited on the 
resorbed surfaces of the dentine, 





*From the Glasgow Dental Hospital and School, 
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Leriche and Policard’s theory on bone resorption is used by Cahn® to 
xplain the sequence of events following the initial vascular disturbance. He 
tates that following this disturbance of unknown causation the inorganic 
onstituents of the dentine are resorbed, leaving a collagenous base which 
ater reverts to embryonic tissue. In this area tissue then is laid down in the 
orm of bone with lacunae, Haversian systems, and marrow. 

Five cases of internal resorption, in one of which metaplasia has occurred, 
ire shown by Applebaum.’ He shows clearly that in these cases the ‘‘in- 
ernal’’ resorption had commenced from without. 

Soifer® reviews the literature and adds a case history of generalized 
diopathie resorption involving three teeth in one patient. An examination 
‘f the patient’s blood for any variation in the normal calcium and alkaline 
phosphatase reading was negative. 

Colyer and Sprawson® draw attention to a chronic pulpitis resulting from 
infeetion reaching the pulp via an aberrant root canal. They also note that 
aberrant root canals sometimes are seen bilaterally and symmetrically and 
suggest that a variation in development may be an etiological factor. 

Fish’ considers that idiopathic resorption of the pulp wall can commence 
either from within the pulp or from the periodontal membrane, that is, that 
there are two types of resorption: central and peripheral. As the central 
type does not give rise to any clinical symptoms, it is rarely discovered until 
infection has supervened from without. Fish also states that both types of 
resorption are really neoplastic and he has given the name ‘‘‘endodontoma’”’ to 
the central type and ‘‘odontoclastoma’’ to the peripheral type. 

Kronfeld™ shows an example of the peripheral type with bone deposition 
in the resorbed area. It is his opinion that resorption of central origin is due 
initially to a chronic inflammatory process of the pulp tissue. 

According to Thoma*™ two distinet types of resorption oceur: central and 
peripheral. He states, ‘‘Pathologic examination shows that we are dealing 
with localized resorption of the tooth, a process of acceleration brought about 
by vaseular granulation tissue. It may be induced by an acceleration of the 
circulation in the pulp or the periodontal membrane, caused by prolonged 

effects of a local inflammation, and greatly facilitated by collateral circula- 
tion.’’ 
Discussion 

One of the greatest difficulties experienced by anyone trying to come to 
any conelusion on the foregoing views is that, while many cases are mentioned, 
not many photomicrographs are available in the older articles and these 

articles, therefore, must be viewed with suspicion. Radiographic evidence 
alone is useless, as central resorption may have taken place following death 
of the pulp. The final diagnosis must be microscopic, and photomicrographs 
should be provided if any reliance at all is to be placed on future reports of 
idiopathic resorption with metaplasia. 
The following might be said to represent the present-day viewpoint: the 
resorption is brought about by a local increase in the blood supply in the 
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tissue adjacent to, or within, the tooth. This leads to a resorption of varying 
rapidity of the adjacent dental tissues. This, in turn, may or may not be 
followed by metaplasia in the resorbed area; that is, bone may be laid down 
within the dental tissue. 

In the ease of central resorption, this local increase of blood supply is 
aided greatly by the existence of a large apical foramen or foramina. Aberrant 
root canals also may help by providing collateral circulation and preventing 
the rapid death or degeneration of the pulp that invariably occurs in un- 
treated acute hyperemia. The absence of pain, which is a feature of central 
resorption in its early stages before a pathologic channel is established with 
the exterior, also is accounted for by an absence of passive congestion due 
to the unusual and satisfactory blood supply to the pulp tissue. 

Peripheral resorption may be aided in its penetration of the dentine or 
cementum by an aberrant root canal. If the canal is very close to the suleus, 
however, infection may easily pass along this channel and lead to necrosis of 
the pulp. In those cases where only the enamel and underlying dentine have 
been resorbed, as in unerupted teeth, an aberrant root canal, of course, cannot 
be considered, even in this accessory role. 

Dealing with the local causes of bone resorption, Rodgers and Weidman 
state, ‘‘Our knowledge of the local processes involved in the resorption of 
bone is negligible and most hypothetical explanations depend upon systemic 
effects such as changes of ionic concentration in the blood.’’ 

As regards general causes, none of the bone dystrophies have any bearing 
on these two conditions. Even in extreme cases of hyperparathyroidism, 
such as can be arranged in animal experiments, no removal of calcium from 
the teeth takes place. 

The alveolar bone is not a fixed structure. It is subject to a continuous 
process of removal and re-formation, of resorption and deposition. The perio- 
dontal membrane acts as a barrier against this process involving the erupted 
teeth. 

The functions of the periodontal membrane are given succinctly by Orban*™* 
as formative, supportive, sensory, and nutritive. Widdowson’ holds a simi- 
lar viewpoint. Any suggestion of the protective character of the periodontal 
membrane is always limited to its acting as a buffer; for example, slight move- 
ment of the tooth on mastication is allowed and sudden mild stresses are ab- 
sorbed safely. As stated previously, however, the periodontal membrane also 
acts as a barrier. Damage to the periodontal membrane, leading to necrosis, 
thrombosis, or rupture of the vessels, invariably results in active resorption of 
the adjoining cementum (and bone), according to Henry and Weinmann.** 
So long as the periodontal membrane is intact, the alveolar bone is not allowed 
to come in contact with the cementum and dentine. Should the continuity of 
the periodontal membrane be destroyed, then resorption of the cementum and 
adjoining bone takes place. This may be followed by ankylosis. The differ- 
ence between ankylosis and peripheral resorption associated with metaplasia 
is possibly onty one of degree. 
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Similarly, the crown of an unerupted tooth is protected from resorption 
o long as the enamel cuticle is intact. Should this cuticle be damaged or 
ose its continuity, then the connective tissue comes in contact with the enamel. 
n time, this may lead to the deposition of cementum in the fissures of the 
voth or, if resorption of the enamel has preceded the deposition, then the 
ementum (or bone) may be laid down within the crown. 

No previous reporter mentions any difficulty in removing a specimen with 
eripheral resorption associated with metaplasia. This is possibly due to two 
easons. First, the majority of material reported recently is post-mortem ma- 
erial. Second, where the condition was observed preoperatively, the sur- 
ounding alveolus and the tooth were cut out in a block. 

A study of some of the photomicrographs of post-mortem material, where 
the alveolar bone is continuous with the bone replacing the dentine, shows 
that peripheral resorption associated with metaplasia can be a much more 
severe type of bony union than that which is commonly called ankylosis. 

When an operator has seen peripheral root resorption with metaplasia 
during radiographie examination, he must not only perform a surgical extrac- 
tion, but also deliberately remove the adjacent portion of bone along with 
the tooth. 

Case Report 


The patient, a man aged 59 years, attended the Glasgow Dental School in February, 
1953. Examination of his mouth revealed a partly erupted lower third molar with caries 


in the erown. On the right side there was a bulge in the alveolus in the molar area. 





fig. 1—Radiograph of the jaw showing lower third molar partially erupted with carious 
cavity in crown. Note that no sign of resorption can be seen. 


itadiographs showed a completely buried third molar here, in vertical position. The 
tooth on the left side was in mesio-oblique position. The lower half of the root was in- 
listinet and appeared to merge with the surrounding bone (Fig. 1). 
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Fig. 2.—Photomicrograph of area of pathology alongside the pulp. 
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Surgical removal was indicated, and this was performed under regional anesthesia. 
fter the bone investing the crown had been removed, an unsuccessful attempt was made 
) elevate the tooth. No movement was detected. The walls of the socket on the distal 
d buccal aspects then were removed with a surgical drill almost to the apex of the 
oth. A further unsuccessful attempt at removal was made. The bone on the whole 

the mesial aspect and part of the lingual aspect was then removed. This time the 
oth came away with a slight crunching sound. The patient was given penicillin intra- 
iscularly postoperatively. Healing was uneventful. 

Histopathology.—From the radiographic report and operative findings, a true union 

ankylosis was anticipated in the histologic findings. Even after examination of the 
ctions, a long study of the radiographs did not show any peripheral resorption. This 





Fig. 3.—Photomicrograph of an entire section showing the full extent of bone resorption and 
deposition. 


indoubtedly was due to the fact that the resorbed area had been repaired by calcified 
tissue of equal density. 

Serial sections were cut after the tissue had been fixed in 10 per cent formalin 
and then decaleified, Altogether, more than 160 sections were examined. 

These sections demonstrate excellently the constant and unceasing changes of 
pattern so characteristic of bone. The different trabeculae, surrounding either fatty or 
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fibrous marrow spaces, are running in different directions from those of their neighbors. 
In several sections the trabeculated bone gives a very laminated appearance, rather as if 
the tissue had been combed out, showing that these areas had formed without being 
under functional stress, The trabeculae possess lacunae and canaliculi with osteoblasts. 

The examination of these sections gives a remarkable impression of the steady 
encroachment of the bone into the tooth tissue. It shows the gradual transformation 
of the dentine into bone by the physiologic process of resorption and deposition. 

The first few sections show that the tissue at the apex of the tooth has been resorbed 
and replaced by some trabeculated bone with many marrow spaces. At one side of the 
tooth (it is impossible to tell which side was mesial or distal) there has been a slight 
replacement of the tooth by bone. Later sections show that resorption of dentine has 
taken place adjacent to the pulp. This area has been replaced by bone. The outline of 
this area increases in size as each successive section is examined. There are many 
Howship’s lacunae on the periphery of this area, and small portions of dentine can be 
seen within these areas in several of the sections. These islands of dentine are not 
free. Their connection can be traced in successive sections to the main portion of the 
dentine. Bone showing Haversian systems can be seen in many sections. 

Gradually, the area of pathology enlarges and extends both above and below the pulp 
(Fig. 2). This enlargement is not rapid and the expansion appears to take place ahead 
of the main area. Some areas of resorption closer to the pulp are seen, and these areas 
are incorporated gradually into the main area. Although these areas apparently are 
unconnected with the main area of resorption, they are traced through to it in successive 
sections. 

A communication between the pulp and the bone tissue is never established, al- 
though in a series of sections only a minute thickness of dentine separates the pulp and 
the marrow. The pulp tissue is seen to lay down tubular secondary dentine fairly 
rapidly during the whole of this process, and predentine has been seen in many sec- 
tions. Irregular, amorphous, calcific deposits are seen. 

The section showing the communication of the bone tissue with the bone of the 
jaw reveals this to consist of dense lamellated bone. Gradually, the whole extent of the 
resorption of the dentine and its replacement with bone tissue is seen (Fig. 3), Only 
a few osteoclasts can be observed in all sections examined, and these are close to the 


pulpal wall. 
Summary 

1. The pathogenesis of idiopathie tooth resorption accompanied by meta- 
plasia is reviewed, a summary of the present-day viewpoint is given, and a 
ease is fully presented and discussed. 

2. The protective function of the periodontal membrane and the enamel 
cuticle is stressed. 

3. Attention is drawn to the strong possibility of difficulty that may arise 
on removing these teeth. 

Acknowledgments are due Mr. John A. Orr, Consultant Surgeon, for permission to 
publish, and to Mr. Henry Noble, Lecturer in Dental Anatomy and Histology, University 
of Glasgow, for the photomicrographs. 
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MANDIBULAR INVOLVEMENT IN OSTEOPATHIA HYPEROSTOTICA 
SCLEROTISANS MULTIPLEX INFANTILIS 
(ENGELMANN’S DISEASE) 


JaMEs E. Cuipps, LIEUTENANT COLONEL, DC, USA, Ratpu S. PENNER, MaJor, 
MC, USA, anv Leroy O. Travis, LigUTENANT COLONEL, MC, USA 


N 1929, Engelmann! (as cited by Sear?) reported an osteodystrophy in an 
8-year-old child, consisting primarily of sclerosis and thickening of the 
diaphyses of the long bones. There were sclerotic changes in the skull. The 
symmetry of the changes seemed to eliminate any infectious etiology. The 
disease was clearly distinguished from other known congenital dystrophies 
of osteosclerosis, the most common of which is osteopetrosis, or marble bones, 
in which there are similar skull changes but the distribution of the sclerotic 
lesions in the long bones is at the ends of the diaphyses and epiphyses and 
there are also changes in the vertebrae, ribs, and bones of the hands and feet. 
Sear, reporting the lesions in a ten-year-old child, termed the condition 
Engelmann’s disease and established the criteria for diagnosis. He stated 
that the disease must be considered the rarest of congenital osteodystrophies 


of sclerosis. 

In both of these reported cases the changes in the skull were relatively 
minor. In our search of the literature we have noted eleven cases reported or 
referred to, of which only two were first observed in adults. None showed 
mandibular involvement. The following case with striking mandibular and 
skull changes in a 45-year-old patient is of interest and is reported. 


Case Report 

A 45-year-old white woman was hospitalized after she tripped and fell downstairs. 

There were linear fractures, slightly displaced, of the left tibia and fibula. Her 
general physical condition appeared good, although the arms and legs were thin, with 
some evidence of muscular wasting. She had no complaints relative to a generalized 
musculoskeletal disease. There was nothing of note in the familial history. 

The patient was edentulous. There was no history of anomalies of dentition and the 
history of extractions, completed about seven years previously, was not remarkable. 

In radiographs of the fractures, evidence of osteosclerosis was noted and a radi? 
ographic skeletal survey was made. Figs. 1, 2, and 3 illustrate radiographs of the long 
bones showing symmetrical diaphyseal sclerosis of the shafts with relatively normal prox- 
imal and distal portions and normal articular surfaces. In Figs. 4 and 5, the skull shows 
thickening and extreme sclerosis of the vault and base. The midfacial skeleton is normal. 
The mandible (Fig. 6) shows generalized sclerosis and slight thickening of the rami. The 
flat bones and vertebrae were normal. 


From Madigan Army Hospital, Tacoma, Washington. 
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Fig. 4.—Lateral view of skull showing thickening and sclerosis of base. 


Fig. 5.—Posteroanterior view of skull showing sclerosis of vault. 
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All laboratory studies, including calcium and phosphorus blood levels, were within 
rmal limits. 

Two weeks after admission, the fracture of the left tibia was treated by open reduc- 
n and serew fixation. At this time a biopsy specimen of the tibial diaphysis was ob- 
ned. It was noted that the curettes could not cut the medullary portion and the bone 


s extremely dense. 





Fig. 6.—Mandible, showing generalized sclerosis and thickening of rami. 





Fig. 7.—Microscopic section showing generalized osteosclerosis. 
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The histopathologic section (Fig. 7) revealed an increase of intercellular matrix 
material. The osteocytes were compressed in small lacunae. The Haversian systems were 
well developed, although the concentric appearance of the lamellae appeared distorted. 
The entire specimen gave the histologic appearance of dense sclerotic bone. 

After the surgery, the patient’s progress for lower leg fracture was normal. She 
was discharged to the outpatient section after four weeks and dismissed with apparentl) 
healed fracture after three months. 


Summary 


A ease of osteodystrophy has been presented in which the sclerotic 
changes in the skull and the symmetrical diaphyseal sclerosis of the long bones 
indicated that the case is one of the rare congenital anomalies of osteopathia 
hyperostotica sclerotisans multiplex infantilis, termed Engelmann’s disease. 
In this patient, there was generalized mandibular involvement, believed not 
to have been reported heretofore as an associated finding. 
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Endodontics 


THE PROBABILITY OF ERROR OF THE NEGATIVE CULTURE WITH 
THE USE OF COMBINATIONS OF ANTIBIOTICS IN 
ENDODONTIC TREATMENT 


I. B. Benper, D.D.S., AND SAMUEL SELTzER, D.D.S., PHILADELPHIA, PA. 


HE question is often raised as to the validity of the negative culture when 

antibioties have been used for the sterilization of the infected pulpless 
tooth. Under such circumstances small traces of the antibiotics, particularly 
when used in combinations, may be transferred from the root eanal to the cul- 
ture tube on the paper point and thus produce an inhibition of growth of the 
microorganism. A negative culture under these circumstances might not 
accurately reflect the bacteriologic status of the root canal. This point has 
been raised by Buchbinder and Bartels.’ 

A study was therefore devised to simulate clinical conditions of testing 
to determine (1) if the paper point as used in the root canal culture can trans- 
fer any antibiotic to the broth culture tube and, if so, to measure the amount 
that was transferred; (2) whether the amount of antibiotic transferred could 
produce inhibition of microbial growth. 


Procedure 


Following standard preparation of root canals, a combination of antibiotic 
and fungicide suspension was ejected into the root canals of upper central 
incisors and canines in a manner used to sterilize root canals.” 

When the patient returned, the original paper point was aseptically re- 
moved and immediately dropped into a tube containing 10 ml. brain-heart 
infusion broth. This was labeled No. 1. 


Three successive paper points of similar size were inserted into the root 
canal and an attempt was made to wipe the walls of the canal dry. Each 
paper point was inoculated into a separate tube containing 10 ml. brain-heart 
infusion broth and the tubes were labeled 2, 3, and 4, respectively. In another 
group, the same procedures were employed except that the second, third, and 


—————— 
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fourth paper points were moistened with brain-heart infusion broth by gently 
flooding the canals and then inserting the dry paper points into the canal. 
About thirty seconds to one minute was allowed to elapse before each paper 
point was removed. 

The tubes were then placed in dry ice and 95 per cent aleohol and allowed 
to freeze. These were then transferred to the laboratory and stored at —15° C. 
until the following day. After defrosting at room temperature, the broth was 
assayed turbidimetrically.* * 

A total of forty-six calculations, representing twelve tests, were made 
with this method. 


Results.—The range of antibiotie activity of the first paper point expressed 






































as ‘‘penicillin equivalent’? was from 0.025 unit per milliliter to 0.94 unit per 
milliliter. Antibiotic activity was present in every No. 1 paper point. : 
The antibiotic activity of the second, third, and fourth paper points, h 
whether collected under wet or dry conditions, ranged from 0.00 to 0.04 unit per ty 
milliliter of ‘‘penicillin equivalent.’’ The second paper point contained more t] 
antibiotic than the third or fourth as a general rule. In a number of instances, t} 
the fourth paper point revealed antibiotic activity, whereas the second or te 
third paper point did not. Therefore, the amount of antibiotic picked up after f¢ 
removal of the first paper point was a matter of random sampling. th 
In twenty out of thirty-four samples, or 58 per cent, measurable amounts ca 
of antibiotic were not picked up in the second, third, and fourth tubes C0 
(Table I). tr 
TABLE I. UNITS oF ‘‘ PENICILLIN EQUIVALENT’’ FOUND 1N PAPER POINTS REMOVED FROM 
TREATED Root CANALS po 
Beets ji) TUBES Sal 
CASE NO. 1 | NO. 2 No. 3 | No. 4 un 
1 0.07 0.0 0.0 0.01 
2 0.025 0.003 0.0 0.0 om 
3 0.94 0.04 0.06 0.0 a 
4 0.35 0.01 0.02 0.01 we 
5 0.31 0.0 0.0 0.0 
6 0.18 0.0 0.0 0.0 
7 0.04 0.0 0.0 0.0 ; 
8 W 0.63 0.006 0.0 0.03 In | 
9W 0.45 0.009 0.0 0.04 asi 
10 W 0.92 0.0 0.04 0.007 
11 W 0.28 0.0 - 0.0 
12 W 0.42 - 0.0 0.02 wer 
Range 0.025 ee 0.0 — a 0.0 . ne 
0.94 0.04 0.06 0.04 8 
Mean Average 0.384 0.006 ~=~=—sé«~C:é«~*CDT 0.0015 
W = Paper point moistened with brain-heart infusion broth. wer 
Twenty out of thirty-four samples, or 58 per cent, did not pick up any measurable wer 
amounts of antibiotic in tubes 2, 3, and 4 
The second phase of the study was carried out to determine whether wer 
traces of antibiotic that were carried over from the root canal into the ecul- 
ture tube could produce an inhibition of growth of microorganisms found in nega 
ofa 


infected root canals. 
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Method 


Two groups of patients were studied. In Group I, cultures were taken 
f patients whose root canals supposedly were preoperatively positive for 
acterial growth. Five to eight cultures were taken by inserting paper points 
ito the root eanals and seeding them into culture tubes containing 10 ml. 
rain-heart infusion broth. The first four cultures were used for the test. 
‘he remaining four cultures were used as controls. 

Prior to the taking of cultures, the canals were mechanically cleansed 

ith sterile reamers and files to rid the canals of gross debris. 

Five cultures, including the paper point originally sealed into the root 

inal, were taken of a second group of patients whose root canals were post- 
operatively negative after treatment with antibiotic combinations. The paper 
point with the initial treatment of the antibiotic which was originally sealed 
into the root canal was seeded into one of the eight tubes of Group I which 
had been inoeulated with the microorganisms from the positive canal. This 
tube was labeled No. 1. Then three consecutive paper points were inserted into 
the treated canal and each was placed in its respective tube, that is, each of 
these points was seeded into a positive tube of Group I. An attempt was made 
to wipe the walls of the canal of any trace of antibiotic. Four tubes, there- 
fore, had two paper points: one which carried the inoculum of microorganisms, 
the other which carried over any trace of antibiotic from the treated root 
canal. The tubes were labeled Nos. 1, 2, 3, and 4, representing the respective 
consecutive samples. The fifth sample of the second group was used as a con- 
trol. 

The time that elapsed between the placement of the paper point from the 
positive root canal and the paper point from the negative root canal into the 
same culture tube was recorded. The tubes were kept at room temperature 
until both points had been introduced. 

If any of the four preoperative control cultures were negative the test 
was disearded. If the postoperative control cultures were positive they, too, 
were discarded. 

Results.—Of the forty-six tests, the first tube exhibited positive cultures 
in twenty instanees, an incidence of 44 per cent positive growth, even though 
a supposedly high amount of antibiotic was transferred into the culture tube. 

The results in the second tubes showed that, of forty-three tests, seven 
were negative for growth. This indicates that approximately 16 per cent of 
negative cultures were false negatives (Table IT). 

In the series representing the third tube, five out of forty-three cultures 
were negative, indicating that approximately 11 per cent of negative cultures 
were false negatives (Table IT). 

In the series representing the fourth tube, five out of thirty-four cultures 
were negative, representing an error of 14 per cent (Table II). 

Since there was no statistical difference among the percentage of false 
negatives in tubes 2, 3, and 4, they were grouped together for analysis. Out 
of a total of 120 samples, seventeen cultures, or 14 per cent, were false nega- 
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tive cultures. Inasmuch as the original paper point (tube 1) and at least the 
following one (tube 2) are discarded before taking a culture, tubes 3 and 4 
may be considered as representing the clinical test culture. The average per. 
centage of error for the two tests, tubes 3 and 4, was 13 per cent. | 

Table II shows the effect of the antibiotics on growth inhibition if any o! 
them were transferred to the culture tube, in the first ten cases. In a number 
of instances growth did not manifest itself until the fifth or sixth day. 

















TABLE II. SUMMARY OF CASES EXHIBITING THE EFFECT OF INOCULATING PAPER Points FRoM ( 
Root CANALS TREATED WITH ANTIBIOTICS ON KNOWN POSITIVE , 
Roor CANAL CULTURES c 
CULTURE TUBES 

No.1 | no.2 | NOo3 (| NO 4 
Number of tests 46 43 43 34 ir 

Number of positive cultures 20 36 38 29 
Number of negative cultures 26 7 5 5 t 
Per cent of false negative cultures 56 16 11 14 Vi 
Per cent false negative cultures, 48-hour 65 30 32 2 ‘ 
incubation fi. 
y) 
If a.forty-eight-hour period of incubation had been used in this study, te 
the percentage of error in negative cultures would be 31 per cent, or thirty- ce 


eight negatives out of 120 samples (evaluating the second, third, and fourth 
tubes). 
In ten tests, the organisms present in the preoperative positive controls 


th 


Sti 























Pt. = Paper point. 


were identified. Likewise, in the positive tests of the tubes to which antibiotic- ” 
containing paper points had been transferred the organisms were identified. ba 
In most instances, the same organism was recovered (Table III). ga 
re; 
TABLE III. THE Errect or INOCULATING PAPER POINTS FROM TEETH TREATED WITH the 
ANTIBIOTICS ON KNOWN Positive Root CANAL CULTURES the 
TIME CONSUMED NO. 1 NO. 2 NO. 3 NO. 4 
BETWEEN PREOPERA- 7-DAY FIRST SECOND THIRD POST- lut 
INOCULATION OF TIVE PT. SPECIMEN PT. PT. PT. OPERATIVE ves 
GROUPSIANDII|} CONTROL SEALED IN DRYING DRYING DRYING CONTROL ait 
( MINUTES ) CASES R.C. R.C. R.C. R.C. CASES ma 
1 15 + 24a 0 - 168 + 48a + 48a + 48a 0 - 168 
2. 10 + 24a + 48e + 48a + 48a + 48¢ 0 - 168 
3. 20 + 24aandb 0-168 0 168 + 24b + 24b 0 - 168 eul 
4. 15 + 24a + 48e¢ + 48a + 48a + 2laande 0 - 120 the 
5. 20 + 24b 0 - 168 + 48un + 96b 0 - 168 0 - 168 
6. 10 + 48aandd 0-168 + 96d 0 168 0 - 168 0 - 168 stat 
7. 20 + 24aandb + 120a + 120aandb + 120a + 120a 0 - 168 the 
8. 15 + 2la 0 - 168 + 2la + 2la + 2la 0 - 168 
9. 20 + 48a + 96a - + %96aande - 0 - 120 
10. 20 + 72b 0 - 168 + 48b + 48b - 0 - 168 m 
al 
a = Streptococcus viridans (group). 
b = Streptococcus nonhemolyticus. cent 
c = Yeast. 
d = Staphylococcus albus nonhemolyticus (coagulase negative). equ 
e = Diphtheroid. i} 
un = Unidentified. trib 
+ = Growth. 
0 = No growth. coul 
— = No sample obtained. 
Number = Hours of incubation. expr 
R.C. = Root canal. enec 
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The same tests were performed with the use of camphorated monochlor- 
»henol on a series of seven cases. Growth was present in twenty-seven out of 
iwenty-eight tests. The one negative culture was present in the first culture 

ibe. 

It can be concluded, therefore, that 10 ml. of brain-heart infusion broth 
as sufficient to dilute the antibacterial action of monochlorphenol not to in- 
rfere with the growth of microorganisms. 

Paper points moistened with 20 per cent aqueous solution of sodium 
caprylate under in vitro conditions was also found not to interfere with 
erowth. 

Discussion 


3uchbinder and Bartels’ indictment of obtaining negative cultures if no 
inaetivators are used leads to the assumption that almost every negative cul- 
ture may be false when antibiotics are employed for root canal sterilization. 
We have observed few unfavorable clinical reactions in more than 2,500 root- 
filled teeth which had been treated with antibiotics and which apparently 
yielded many false negative cultures. The number of false negatives as de- 
termined by this study would be at least 325 cases, since there was a 13 per 
cent error, a number sufficient to evaluate failures. 

Our low percentage of failures may be attributed to several factors: (1) 
that the microorganisms which were not killed were kept in a bacteriostatic 
state while the canal was filled. They were thereby trapped in the canal and 
could not egress into the periapical area. (2) Another explanation can be 
based on the work of Eagle.’ He has demonstrated that once susceptible or- 
ganisms have been exposed to the toxie effects of penicillin, they are more 
readily destroyed by the defense mechanism of the body. Therefore, even if 
the bacteria remained alive and they were forced out into the periapical tissue, 
they would not survive a very long time. 

Negative cultures, according to Appleton,® cannot be considered as abso- 
lute values in the sense that all bacteria have been destroyed. It merely sug- 
gests that the number of microorganisms has been reduced; thus, the body 
may more easily dispose of any surviving bacteria. 

It may be argued that if a little of the antibiotic carried over into the 
culture tube can produce an inhibition of growth, much more is present in 
the root canal; henee, the effect would be greater. Nevertheless, it cannot be 
stated with any assurance that the microorganisms have been destroyed unless 
the antibioties have been neutralized in the culture tube. 

The initial paper point that was sealed in the root canal continued to 
manifest an antibacterial activity after seven days. The range of the con- 
centration was from 0.025 to 0.94 unit per milliliter, expressed as ‘‘ penicillin 
equivalent.’’ The variations in the range of antibiotic activity may be at- 
tributed to: (1) variations in the periapical exudate for each tooth which 
could aet as a dilution factor; (2) the antibiotic suspension as used in this 
experiment may not have been homogeneous; (3) the types of microorganisms 
encountered. 
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After the first paper point was discarded, antibiotics were not carried over 
into the culture tube every time. The amount of antibiotic transferred by the 
second, third, and fourth paper points depended upon random sampling. An 
average of 58 per cent of the paper point samples did not transfer any anti- 
biotics under conditions of the test, which was similar to clinical conditions of 
testing. Under such circumstances, no antibiotics were present to interfere 
with bacterial multiplication and thus a true culture was obtained. 

The foregoing experiment suggested that, even if the antibiotics were 
carried over into the culture tube, they did not necessarily produce an in- 
hibition of growth. The results in the first tubes, in which the greatest amount 
of antibiotic was introduced, exhibited an inhibition of only 56 per cent. Ob- 
viously, therefore, the presence of antibiotics in the culture tube does not 
necessarily mean that the microorganisms will not grow. The growth of 
microorganisms is dependent upon the number in the inoculum, their resistance 
to the antibiotic, and the variations in the concentration of the antibiotics. 

This, however, does not negate the observation of Buchbinder and Bartels.’ 
Their findings are based on the agar plate method. Under such circumstances, 
a zone of inhibition can be produced but, even so, as these experiments have 
shown, growth still can occur in the broth tube. 

As the concentration of the antibiotics in the respective tubes decreased, 
the percentage of positive culture tubes increased. Also, as the period of in- 
cubation was increased, there was an increase in the percentage of positive 
cultures. The decrease of the negative cultures was from 31 per cent to 13 
per cent if the period of incubation was raised from two days to seven days. 
These studies, therefore, suggest that the period of incubation should be for 
at least one week, if antibiotics are used, and not the usual forty-eight hours 
as is customary with the use of standard germicides. 

Other studies’? on the rate of destruction of the antibiotics showed that, 
as the concentration was decreased, there was a more rapid loss of antibac- 
terial activity. The most rapid loss was manifested with the use of procaine 
penicillin; streptomycin displayed a complete loss of antibacterial activity 
within four to five days; chloramphenicol within six to eight days in low con- 
centrations. Concentrations of chloramphenicol above 5 units per milliliter 
showed no loss of antibacterial activity after eight days. It appeared, there- 
fore, that penicillin and streptomycin could be neutralized by the factors of 
time and dilution, only if small or moderate amounts are transferred to the 
culture tube. Chloramphenicol, on the other hand, was found to be the most 
stable and only in the very low dilution was there any loss of antibacterial 
activity, and then only after four days. 

Possibly the chloramphenicol produced most of the false negative cultures, 
particularly if the microorganism was highly sensitive to this antibiotic. If 
the microorganism was extremely sensitive to penicillin and streptomycin it 
probably would be affected by these antibiotics before they had time to dis- 
integrate. Thus, penicillin and streptomycin also could produce false nega- 
tive cultures, especially if the inoculum was small, unless inactivating agents 
were added to the culture tube. 
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While this study revealed a 13 per cent margin of error, the percentage 
ould be slightly higher under elinieal conditions for the following reason: 
inder routine eclinieal conditions the number of microorganisms in the root 
anal is reduced before taking a culture because the canal has been thoroughly 
‘leansed mechanically and chemically and treated with germicides. Under 
uch conditions, when a culture is taken the size of the inoculum is probably 
ess than the size of the inoculum under the conditions of this experiment. 
jven though mechanical débridement was done, chemical and germicidal treat- 
ent did not follow in this experiment. This had the effect of rendering the 
size of the inoculum greater in the experimental studies. With a smaller num- 
ber of organisms present, there was a greater likelihood of obtaining a higher 
percentage of false negative cultures because antibiotics can kill smaller inoc- 
ula more rapidly. 

This study revealed the need for the addition of inactivators to make nega- 
tive cultures more valid. Otherwise, the probability of error of negative cul- 
ture was further exposed to a 13 per cent margin of error. 


Conclusion 


We agree with Buchbinder and Bartels that paper points, from antibiotic- 
treated root canals, ean transfer antibacterial activity to the culture tube and 
produce false negative cultures. However, the percentage of false negative 
cultures was only 13 per cent as tested by the foregoing method. The need 
for inaetivators for antibiotics employed in root canal therapy is evident. 


Summary 


Turbidimetrie assays were made of the amount of antibacterial activity 
of the combined antibiotics and fungicide paste employed in the foregoing 
experiments. 

The antibacterial activity was measured as that of one antibiotic, namely, 
penicillin, and the sum total of this activity was expressed as ‘‘penicillin 
equivalent. ’’ 

It was found that the ‘‘penicillin equivalent’’ of a paper point impreg- 
nated with antibiotics and sealed into a root canal for one week was from 
0.025 to 0.94 unit per milliliter. 

In twenty out of thirty-four samples (58 per cent) no ‘‘penicillin equiv- 
alent’’ was detected. 

Successive second, third, and fourth paper points introduced into anti- 
hiotie-treated root canals yielded from 0.00 to 0.04 unit per milliliter of ‘‘peni- 
cillin equivalent.’’ This amount of antibiotic activity would be sufficient to 
yield false negative cultures in instances where extremely susceptible micro- 
organisms were encountered. 

Other studies on the rate of destruction of the antibioties in brain-heart 
infusion broth showed that chloramphenicol was a stable compound. Only 
in the low concentrations was there any loss of antibacterial activity. This 
manifested itself only after the fourth or sixth day. 
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Streptomycin showed a loss of 65 per cent of its antibacterial activity 
within twenty-four hours. Complete loss of activity manifested itself at the 
end of four to five days. 

Antibacterial activity of procaine penicillin was dependent on the con 
centration. Low concentrations showed a loss within eight hours, while high 
concentrations sustained an activity for three to four days. 

Culture tubes containing brain-heart infusion broth were inoculated with 
microorganisms from infected root canals. To these were added paper point 
samples from root canals which had been treated previously with a combina- 
tion of antibiotics and fungicide paste. 

The results indicated that where a supposedly high concentration of anti- 
biotics was present, inhibition of growth was present in only twenty-six out of 
forty-six instances (56 per cent). 

As the concentration of the antibioties decreased, the amount of inhibition 
decreased. 

Where a third or fourth paper point was used to wipe the walls of anti- 
biotic-treated root canals, a growth inhibition was demonstrated in approxi- 
mately 13 per cent of the tests. Thus it appeared that: 


A. Where antibiotic combinations are employed in endodonties a 13 per 
cent margin of error could be expected when culture results are used as a 
criterion of the bacteriologie status of the root canal and/or periapical tissues. 

B. The false negative culture probably was due to the lack of inhibitors 
for certain antibiotics currently used in endodontic therapy. 

C. The amounts of antibiotics that were transferred were so small that 
the factors of time and dilution neutralized the antibacterial activity. 

D. Cultures from root canals which had been treated with antibiotics 
must be incubated for at least one week. If twenty-four- or forty-eight-hour 
periods of incubation were used, the percentage of false negatives would be 
31 per cent, as compared with 13 per cent after seven days. 

Camphorated monochlorphenol and sodium ecaprylate samples were suf- 
ficiently diluted by 10 ml. of broth so as not to give false negative cultures. 

Identification of some of the microorganisms employed in these tests was 
made. Sensitivity tests by the dise method showed that no microorganism was 
resistant to all three antibioties, except fungi. 

Whereas some bacteria were resistant to penicillin and some to strepto- 
mycin, none were resistant to chloramphenicol. This confirms the need for 
combinations of antibiotics and fungicides if antibiotics, rather than standard 
germicides, are used for endodontic therapy. 
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CARTILAGE TUMORS OF THE JAWS 


Report of Three Cases 


THEODOR Buium, D.D.S., M.D., New York, N. Y. 


Osteochondroma of the Maxilla 


HRONDROMAS may be divided, according to Ewing’ into two forms: 
(1) limited outgrowths of pre-existing cartilage, which he terms eechon- 
droses, and (2) true progressive neoplasms, which he designates as chondromas 
or enchondromas. The latter may arise from an ecchondrosis or may be found 
in tissues not normally harboring cartilage. 

The case reported here should be classified as a chondroma, belonging to 
the second group. The chrondroma of the jaw is believed to develop from 
Meckel’s cartilage in the mandible, or from cartilage rests. The peripheral 
tumors arise from the alveolar border, on either the labial or buccal wall. In 
the maxilla this type of tumor may spring from the wall of the maxillary sinus. 
It is seldom found on the hard palate. Most often chondromas oceur in pa- 
tients below the age of 25. Their growth is slow, but may attain tremendous 
proportions after many years. Chondromas are considered to be benign neo- 
plasms and the lymphatics are not involved. ‘‘Recurrences’’ are frequent. 
After a second operation, the intervals between ‘‘recurrences’’ are shortened 
and they finally become malignant tumors.’ 


Case Report 

The patient, V. L., was a 29-year-old male clerk. 

Chief Complaint.—His ‘‘plate’’ had not been fitting very well. 

Past History (as Given by the Referring Dentist).—‘‘The patient presented himself 
in February, 1948. The maxillary right central incisor was somewhat extruded and 
slightly rotated mesiolabially, with slight mobility. The patient said he had had ortho- 
dontic treatment of a somewhat limited extent to close the space between the lateral and 

Presented before the monthly conference of the New York Institute of Clinical Oral 
Pathology, Jan. 25, 1954. 
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tral incisors. It was unsuccessful (Fig. 1, A). I thought that further attempt at 
thodontia was impractical, as the space was too large to start with for desired esthetics. 
he patient concurred and said that what he wished most was fixation of the right central 
cisor. I offered, as the only method of fixation that would be temporarily practical, the 
ployment of a splint for at least a couple of years to see if the central incisor would 
ghten when relieved of the orthodontic stress. Two pin inlays were prepared, soldered, 
id fixed. The incisal edge of the right central incisor was ground, evened, and polished 
Fig. 1, B). 

‘In December, 1948, he returned. I observed that the right lateral incisor had 
tated, and he asked that it be fixed in some way. I advised him that this could not be 
sured, but he wished that I would try it, so a pin-ledge for the lateral incisor with a cast 
icking to receive a Steele’s facing was constructed. This backing slightly extended 
ound the distolingual angle of the right central incisor so that by grinding the porcelain 
facing to slightly extend around the labiodistal angle of the right central incisor, there 


B. Cc. 
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might be some degree of fixation from rotation. It did not seem practical to employ the 
already impaired right central incisor as an abutment tooth. 

‘*In December, 1949, he returned with a markedly noticeable movement of the lateral 
incisor distolabially, slightly labial to the cuspid, so as to present a space between the 
facing and the right central incisor. I advised him that the only desirable procedure now 
was the removal of the lateral incisor. He requested, however, that I try to reduce the 
space. An extension backing was cast over the Steele’s facing groove in the old backing 
and the esthetics restored with a cold cure acrylic tooth (Fig. 1, C). 





B. 
Fig. 2. 


‘*Early in 1950 the inevitable was decided upon. The lateral incisor was removed and 
the area restored with a Vitallium-cast removable appliance. I did not feel that the right cen- 
tral incisor could be used as an abutment for a fixed bridge and even suggested its removal 
and inclusion in the bridge. The patient preferred to keep the tooth as long as possible. 
The Vitallium casting was excellent, fitted perfectly, and, as constructed, closely approached 
a precision appliance. 

‘*In November, 1952, the patient returned and claimed that at times the partial 
denture did not feel quite in place and at other times it felt normal. Cursory examination 
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lisclosed that there was marked indication of pressure above the ‘butted in’ porcelain 
eeth but, strangely, the rest seemed to be in perfect adaptation, although the incisal edge 
f the two facings seemed to be slightly elongated. The necks were ground and the incisals 
hortened, and it was suggested that he return in a few months. 


A. B. 





Cc. 


Fig. 3. 


‘‘He returned on Feb. 25, 1953, and the bridge definitely did not fit properly. The 
radiographs disclosed what seemed to be a marked thickening of the alveolar bone, particu- 
larly along the ridge crest (Fig. 1, D and FE). It looked like a bone tumor which was pushing 
the bridge out of position. Review of the old radiographs seemed to indicate a slight thick- 
ming which oceurred with the splint after the attempt at orthodontic treatment.’’ 


Extraoral Examination.—Negative. 


Intraoral Examination.—Lobulations were revealed on the labial side beginning at 
the free gingiva between the two maxillary central incisors and continuing over the right 
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canine, There were deep depressions caused by pressure of the artificial teeth against the 
growing tumor. The lobules were quite hard and covered by normal mucous membrane 
(Fig. 2,4 and B). The palate in this region was normal. 


A. 


B. 


Fig. 4. 


General Physical and Laboratory Examinations.—Negative. 

Radiographic Examinations.—Radiographic examinations during this period revealed 
irregular calcifications corresponding to the lobulations (Fig. 3, A, B, and C). 

A waiting period of about four weeks was decided upon. About three weeks after 
the first examination, additional photographs were taken, which showed further distortion 
of the position of the denture (Fig, 4, A and B). 
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Fig. 
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Operation.—On May 6, 1953, the following operation was performed. Tampons sat- 
urated with Nupercaine hydrochloride were placed into each nasal floor. Anesthesia was 
obtained by the use of 2 ¢.c. procaine injected at the infraorbital foramen, local infiltra- 
tion both buccally and labially from the upper right first premolar to the upper left latera) 


incisor, and also palatally. The upper right cuspid and upper left central incisor were 


B. 


Fig. 6. 


The labial and palatal plates of the left central incisor and right euspid 
were cut away with bone forceps after an incision had been made through the labial soft 
tissues of the upper right cuspid, circumscribing the tumor mass and going down on the 
left on the labial surface of the upper left central incisor. The mucoperiosteal flap so out 
lined was retracted and holes were drilled at the periphery of the mass, between the two 
extracted teeth. The whole mass was then separated with chisel and mallet and finally 


then removed. 
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with the radio knife; a palatal incision was made to complete the entire removal. The 
ye was smoothed and all debris was removed. The soft tissues were closed with sutures 
er the sockets of the upper right cuspid and the upper left central incisor, and then one 
ditional suture was inserted on the right side to approximate the labial and palatal sides. 

Sulfanilamide powder was sprinkled over the wound and an iodoform gauze dressing was 
aced so as to cover the whole operative field. This gauze was held in position by the 
nture, which was replaced after the operation, 

The postoperative course was uneventful. Postoperative treatment was continued at 
tervals of a few days until May 29, 1953, when the first x-ray pictures after the operation 
ere taken, Additional x-ray pictures were taken in September, and the last on Dec. 11, 
53 (Fig. 5). 

The patient will be studied every six months for the next three or four years and 
ce a year thereafter. The dentist, who sees the patient more frequently, will also ob- 

serve him. The patient was instructed to report anything unusual at once. 

The examination of the tissue was reported by Dr. Margit Freund, Pathologist of the 
New York Institute of Clinical Oral Pathology. The diagnosis was osteochondroma en- 
veloping the upper right central incisor which showed very extensive resorption with re- 
placement partly by the bony and partly by the cartilaginous portions of the tumor. The 
upper right euspid and both central incisors showed viable pulps. Histologically, the 


tumor is considered benign (Fig. 6, A and B). 


Discussion 

The New York Institute of Clinical Oral Pathology has only two addi- 
tional eases of chondroma on file. 

One is that of a white woman, 35 years of age, who had a painless swelling 
of several years’ duration on the palatal side of the maxillary lateral incisor 
and eanine region. It measured about 8 mm. in diameter and 3 mm. at its 
highest point, and was covered by normal mucous membrane. It was firm 
in consistency, not movable, and attached to a broad base. The radiograph 
seemed essentially negative. A conservative operation was performed and 
the pathologie diagnosis by Dr. Lester R. Cahn was osteochondroma (Fig. 7). 
There is no reeord of a recurrence. 

The other case was that of a 56-year-old white man, whose chief com- 
plaint was of a swelling on the right side of the lower jaw (June 12, 1939). 
About fifteen months before he presented himself to us, the patient noticed a 
swelling on the gum in the lower right premolar region. He consulted his 
dentist, who in August, 1938, after making a thorough investigation, per- 
formed a biopsy and received a histologic report of chondroma. This was 
about three or four months after the condition was first noticed by the patient. 
On Sept. 8, 1938, a ‘‘complete excision of the mass including the periosteum of 
the involved area was performed. The premolars were extracted and the 
lingual bony protuberance was removed.’’ The histologic report of this tissue 
was the same as the biopsy. The patient made an uneventful recovery. On 
April 25, 1939, the patient returned, complaining of a swelling in the area 
that was previously operated upon. The mass was slowly increasing in size. 
The patient was then referred for consultation. 

Extraoral examination was essentially negative. Lymph nodes were pal- 
pable in both the right and left submaxillary regions. Intraoral examination 
revealed a fairly large mass extending from the region of the right mandibu- 
lar canine to the right second molar. It appeared to be bony-hard, and immov- 
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ible, and apparently was attached to the underlying bone. The mucous mem- 
rane covering was normal in appearance, with the exception of areas streaked 
vith fine red lines. The tumor was situated on the ridge and was about 3 em. 





» 





Fig. 10. 


long and 2 em. wide, extending downward to the mucobuceal fold and lingu- 
ally to the reflection of the mucosa at the floor of the mouth. Pressure pro- 
duced no pain and the patient was in no particular discomfort. The anterior 
portion of the lingual surface bulged beyond the rest of the mass (Fig. 8). 
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Roentgenograms taken at this time are shown in Figs. 9 and 10. 

Unfortunately, only a conservative radical operation was performed on 
Aug. 2, 1939, which was followed by early recurrence (Oct. 6, 1939). The pa- 
tient was then referred to a specialist in neoplastic diseases, who performed 
additional surgery and employed radium treatment, to no avail. The patient 
died during the latter part of 1940. 

The pathologic diagnosis by Dr. Raymond Gettinger at the time of the 
first operation was cellular osteochondroma with atypism (Fig. 11). 


Fig. 11. 


Comment (Lester R. Cahn) 


Chondroma of the jaws is a far more sinister tumor than most of the text- 
books would have us believe. It is an infiltrative lesion, rapidly reappearing 
if incompletely removed, and instances of widespread metastasis have been 
reported. I have purposely used the word reappearance rather than recur- 
rence, because it is more than likely that the recrudescence of the lesion is a 
manifestation of inspired growth following incomplete surgery, rather than a 
true recurrence. Dr. Blum emphasizes this point when he states that after a 
second operation the intervals between ‘‘recurrences’’ are shortened. 

If a chondroma is completely removed, the chances against reappearance 
or further proliferation are good. The important point to bear in mind is that 
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it is quite difficult to demareate the extent of the tumor roentgenologically. 
[his is well illustrated in the roentgenograms of Dr. Blum’s case, where the 
one does not seem to be noticeably involved, particularly in the early stage 
if the disease as reported by the patient’s dentist. Miles* reported a fatal 
‘ase of chondroma, in which the intraoral roentgenograms in the region of 
the original tumor seemed to reveal no involvement of the bone. He said that, 
‘In this respect the radiograph was very misleading and had the true state of 
affairs been realized, that is that the neoplasm was not confined to the extra- 
ony swelling, no doubt a much more radical excision would have been taken.’’ 
A recent case reported in the Annals of the Royal College of Surgeons of 
England* reeords the disquieting fact that even a rather radical procedure may 
not preclude a fatal issue. 
An R.A.F. officer, aged 28 years, noticed a lump on the left side of the lower 
jaw, anteriorly, for a period of about eight years. At first stationary for four 


months, it began to grow and stretched the mucosa of the gum. It was very hard 
in consistency, smooth, and involved both sides of the jaw, the buccal and the oral; 


the teeth were healthy. 
X-ray of the mandible showed no conclusive evidence and blood examination 


was normal for calcium, serum alkaline phosphatase and inorganic phosphate. 
On 20th February, 1946, a biopsy was done which showed the tumour to be 
a chondrosarcoma, and 10 days later part of the jaw was removed by Sir Stanford 


Cade. 

Four months later the gap in the jaw was repaired by Sir Archibald McIndoe, 
by means of a bone graft taken from the iliac crest. The patient survived without 
any symptoms and with hardly any external deformity for the subsequent six-and- 
a-half years, when he developed severe pain in the back for which a laminectomy 
was done and a metastasis of chondrosarcoma of the vertebrae found; this was in 
every way indistinguishable from the original growth removed from the jaw. 

Patient died three months later, in October, 1953, with metastases in the lum- 
bar spine, right sixth rib, and lungs. 


Again, we note in this case that the roentgenograms showed no conelu- 
sive evidence of widespread growth and that a wide excision had been done. 
l'rom the pictures included in the report, it seems that the excision had ex- 
tended from the right first premolar to at least the left first molar. We note, 
also, that there seemed to have been no recurrence at the original site of tu- 
mor, all of which gives a rather gloomy view of this type of growth. 

If the roentgenogram is of little help, does the histology help us? Lichten- 
stein and Jaffe’ believe that the malignant cartilage tumor can be distin- 
guished from the benign one (Fig. 11). The cells of the malignant variety 
are larger than normal cartilage cells. The nuclei are plump and a number 
of the cells have two such nuclei. There may be giant cartilage cells with 
more than one nuzleus. In benign chondroma the cells are small and usually 
have only one nucleus. 

From where do chondromas of the jaws arise? Geschickter and Copeland® 
state, ‘‘Cartilaginous tumors arising in the substance of the maxilla have not 
been recorded, to our knowledge, and should not occur in this membranous 
bone.’’ This statement is accurate only as far as these authors’ experience is 
concerned, for there has been quite a number of cases reported of chondromas, 
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both benign and malignant arising in the maxilla. Roper-Hall and Adcock,’ 
Miles,? MacGregor,’ and Cahn, have described chondromatous tumors of the 
maxilla. The two cases herein reported from the New York Institute of Clini- 
cal Oral Pathology are other instances of maxillary chondromas. 

Chondroid growths may arise from vestigial rests. While it is true that 
the maxilla and premaxilla are primarily membranous bones, they are closely 
related to parts of the chondrocranium throughout their development and 
rests within their substance are definite possibilities. Roper-Hall and Adcock’ 
remark that, ‘‘portions of cartilage may be entrapped from the developing 
nasal septum between the developing halves of the palate, as they approach 
from each side, or from the nasal septum itself, by extension of cartilage via 
the incisive canal to the palatal surface.’’ Miles* feels that it is more probable 
that areas of cartilage incorporated at the sites mentioned are of paraseptal 
origin rather than detached portions of the nasal septum. 


Fig. 12. 


That rests of cartilage may be found in the incisive canal which possibly 
could give rise to a chondroma, and the anterior portion of the maxilla is a 
favorite site for the chondroma,* * ° is illustratively demonstrated in the fol- 
lowing case of Dr. Theodor Blum: 


The patient was Miss C. L., aged 28 years. During routine x-ray examination, a well- 
circumscribed, radiolucent area in the region of the right maxillary incisors, typical of a 
nasopalatine cyst, was discovered (Fig. 12). The patient had been entirely unaware of its 
presence. Clinical examination, including the pulp test, was negative. Blood and urine 
examinations were also negative. 

When the palatal mucoperiosteal flap had been elevated, some clear fluid appeared at 
the incisive foramen. The foramen was enlarged with bone forceps to expose the cyst. The 
very thin membrane was gently peeled out and separated from the incisive canal struc- 
tures, and removed, The flap was returned and held in place with three catgut sutures. 

Histologic examination of the ‘‘sac’’ revealed a thin-connective tissue wall lined with 
cuboidal epithelium. In some areas the epithelium was ciliated. In the cyst wall were 
some mucous glands and ducts, blood vessels, nerves, and an island of cartilage (Figs. 13 
and 14). 
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Fig. 13. 
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Areas of cartilage are also found in membranous bones that are not 
part of the chondrocranium. This type is sometimes spoken of as ‘‘secondary 
cartilage.’’ This variety seems to follow a pattern and is found in the mental 
region, coronoid process, and mandibular condyle. It must be distinguished 
from the so-called ‘‘chondroid bone,’’ which tends to develop in areas of rapid 
growth such as the alveolus and angle of the mandible. 

It has been shown through in vitro experiments that there is no funda- 
mental difference between chondroblasts and osteoblasts and that, according to 
Le Gros Clark,’® ‘‘The one may be transformed into the other in either direc- 
tion.’’ A culture of cartilage-free bone from the tibias of fowl grew cartilage 
cells as well as bone cells. Chondroid bone is frequently found in the callus 
of fractures. 

We have seen that there are embryonal foci for the formation of cartilage 
tumors which would substantiate the Cohnheim theory of embryonal rests 
as the starting point for neoplasms. If, on the other hand, as many patholo- 
gists believe today, there is little basis in fact for the Cohnheim theory, then 
we can have recourse to the primitive mesenchymal cell as the forerunner of 
the chondroblast. Furthermore, metaplasia is a not-too-infrequent occurence 
in connective tissue, so here again is another source of cartilage, particularly 
if the tissue has been injured or is neoplastic. 

The treatment, as we have seen, must be quite radical, even in the benign 
variety. We cannot depend upon the roentgenogram to determine the limits 
of the tumor. We can possibly be guided by the histology of the lesion, but 
mostly by our experience. I still feel, as I did in 1949, that it is best to suspect 
all eartilage tumors as being at least potentially malignant, and to treat them 


accordingly. 
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Professional News Items 


Columbia University Offers a Course on Temporomandibular Joint Disorders 


A course in the diagnosis and treatment of temporomandibular joint pain and dys- 
funetion, PD 432, will be given Feb. 23, 24, and 25, 1955, by Professor L. Laszlo Schwartz 
ind associates. 

For further information write to Postgraduate Division, School of Dental and Oral 
Surgery, Columbia University, 630 W. 168th St., New York 32, New York. 


Ohio State University Postgraduate Courses 


A series of postgraduate courses will be presented during the first six months of 1955 
for the general practitioner and those interested specialists. Most of these courses are 
given for five consecutive days—Monday through Friday—and the enrollment of each 
course is limited in order to permit intimate teaching. The fees vary from $35.00 to $100.00 
per course. 

A new course is being presented in this series: ‘‘ Periodontology and Diseases of the 
Mouth on the Basis of Oral Pathology,’’ by Dr. J. R, Wilson and Dr. H. B. G. Robinson. 
The course, ‘‘Pedodonties,’’ will be extended to include consideration of growth and de- 
velopment and space maintenance under the direction of Dr. Lyle 8. Pettit of the Depart- 
ment of Pedodonties and Dr. B. H. Williams of the Department of Orthodontics. 

Further information and application may be secured from the College of Dentistry, 
Ohio State University, Columbus 10, Ohio. 


St. Louis University 


The St. Louis University School of Dentistry announces a new postgraduate course 
in endodonties to be presented Jan. 3 through 8, 1955, inclusive, 

The course will be a practical presentation of the new method of endodontics devel- 
oped by Dr. Vietor H. Dietz, and will inelude, in addition to lectures and seminars, the 
actual handling of a clinical case by each student in the course, In addition to Dr. Dietz, 
the other members of the faculty who will participate in this course are Drs. P. J. Fer- 
rillo (Director, Department of Endodontics), J. H.-Bynum, G. B. Travers, and N. G. Grand. 
There will also be special lectures given by Dean Lee Roy Main, Dr. W. H. Bauer, and 
Dr. G, Gruchella. 

Enrollment will be limited to twelve; tuition is $200.00. Applications must be in by 
December 12, accompanied by a check for $100.00. 

Please make checks payable to St. Louis University School of Dentistry and mail to 
Kenneth C, Marshall, D.D.8., M.S., Director of Graduate and Postgraduate Dentistry, St. 
Louis University School of Dentistry, 3556 Caroline St., St. Louis 4, Mo. 


Tufts College Dental School 
The following courses will be offered during the academic year 1954-1955. 
DPG. 302—General Anesthesia. Each Wednesday for eight weeks from Dec, 15, 1954, 
to Feb. 16, 1955. 
Tuition $150.00. Class limited to fifteen. 
Dr. Daniel J. Holland and staff. 


1335 













PROFESSIONAL NEWS ITEMS 


DPG. 303—General Anesthesia at the Boston City Hospital, 
Each Wednesday for eight weeks from March 2 to April 20, 1955. 

Tuition $150.00. Class limited to twelve. 

Dr. Stephen P. Mallett and staff. 

DPG. 304—Intravenous Anesthesia for the Dental Office. 
March 21 to 25, 1955. 


Tuition $150.00. Class limited to fifteen. 
Dr. Harold Krogh, Washington, D. C., and Dr. Adrian O, Hubbell, Hollywood, Cali- 







Monday through Friday, 







fornia. 

DPG. 305—Fractures of the Facial Bones. Eight Wednesdays from Jan. 12 to March 
2, 1955. 

Tuition $125.00. Class limited to fifteen. 

Dr. Kurt H. Thoma and Dr, Edward L. Sleeper. 

DPG. 306—Techniques for Removal of Impacted Third Molar Teeth, 
May 25, 1955. 

Tuition $25.00. Class limited to ten. 

Dr. Edward L. Sleeper. 

DPG. 307—Electrosurgery. 
April 6 through May 4, 1955. 

Tuition $100.00. Class limited to ten. 

Dr, Moses Strock. 

DPG. 202E—A Course and Series of Diagnostic Clinics in Oral Pathology. 
course—each Monday evening for eight weeks from Nov. 15, 1954, to Jan. 17, 1955, 6:30 to 







Wednesday, 







Five consecutive Wednesday afternoons, 1 P.M, to 5 P.M., 








Evening 






9:00 P.M. 

Tuition $100.00. Class limited to fifteen. 

This course is under the direction of Dr. Max Jacobs. 
Glickman, Daniel Holland, and Kurt Thoma. 

DPG. 203—Histopathology of Oral Disease. 

Tuition $200.00. Class limited to twelve. 

Dr. Irving Glickman, Dr. Kurt Thoma, Dr. Max Jacobs, Dr. Gerald Shklar, Dr. Irving 
Meyer, Dr. Joseph Giammalvo. 

DPG. 601—Special Participation Course in Periodontology. 
following dates: Nov. 22, 29, 1954, Jan, 3, 10, 17, 24, 31, and Feb. 7, 1955. 

Tuition $150.00. Class limited to twelve. 

Dr. Irving Glickman and Staff. 

DPG. 603—Participation Course in Periodontology. 
11 to 15, 1955. 

Tuition 150.00, Class limited to twelve. 

Dr. Irving Glickman and Staff. 

DPG. 604—Kirkland Gingivectomy Technique. 
20, 1955. 

Tuition $125.00. Class limited to twelve. 

Dr. Olin Kirkland. 

DPG, 605—Occlusal Equilibration. 
16, 1955. 
Tuition $75.00. Class limited to twelve. 
Dr. Edward T. Fischer. 





The staff includes Drs. Irving 







Monday through Friday, Jan. 24-28, 1955, 







Eight Mondays on the 







Monday through Friday, April 







Monday through Friday, May 16 to 







Monday, Tuesday, and Wednesday, Feb. 14, 15, 












Medical College of Virginia School of Dentistry 


Crown and Bridge Prosthesis. 





The following Postgraduate Courses will be offered: 
Crown and Bridge Prosthesis. Three-day course, Nov. 15 to 17, 1954. 
Fee $50.00. Class limited to eight. 
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Oral Diagnosis. Six-day course, Dec, 6 to 11, 1954. 

Fee $75.00. Class limited to ten. 

Complete Denture Construction. Six-day course, Jan. 17 to 22, 1955. 

Fee $100.00. Class limited to ten. 

Partial Denture Design. Six-day course, Jan, 24 to 29, 1955. 

Fee $100.00. Class limited to twelve. 

Periodontics. Five-day course, Feb. 21 to 25, 1955. 

Fee $75.00. Class limited to ten. 

Oral Surgery. Three-day course, March 7 to 9, 1955. 

Fee $50.00. Class limited to ten. 

Anatomy of the Head and Neck, Five-day course, March 14 to 18, 1955. 

Fee $50.00. Class limited to four. 

Roentgenology. Three-day course, March 28 to 30, 1955. 

Fee $50.00. Class limited to six. 

Graduate Study 

Opportunities for graduate study in dentistry and related basic sciences leading to 
the degrees of Master of Science and Doctor of Philosophy are now available at the Medi- 
cal College of Virginia. For further information, write to S. J. Kreshover, Director of 
Postgraduate and Graduate Instruction, Medical College of Virginia, School of Dentistry, 
Richmond 19, Virginia. 


Mount Sinai Hospital 
The Dental and Oral Surgery Service of the Mount Sinai Hospital in New York City 
announces that it is currently considering applications for three rotating internships in 
dentistry and one residency in oral surgery for the year beginning July, 1955. , 


Applicants who will be senior students by next summer will be considered for sum- 


mer clerkships, 
Applications for any of these positions should be directed before Dec. 1, 1954, to: 


Jack Ruthberg, M.D., Assistant Director, the Mount Sinai Hospital, 5th Ave. at 100th St., 
New York 29, New York. 


First District Dental Society 
Third Public Health Workshop 


‘‘Health Education and Preventive Dentistry in Industry’’ is the theme of the 
Third Public Health Workshop, sponsored by the First District Dental Society of the state 
of New York with the collaboration of the Postgraduate Medical School, Institute of In- 
dustrial Medicine, New York University. The conference will be held Jan. 21, 1955, at 
the Hotel Statler, New York City. 

MORNING PANEL 

Dean Raymond J. Nagle of the New York University College of Dentistry will preside 
at the morning panel on ‘‘Health Education in Industrial Dentistry and Dental Public 
Health.’’ 

Dr. Anthony J. Lanza will outline the area for discussion, which will be developed by 
Mr. Homer N. Calver and Dr. A. F. Mangelsdorff; Dr. Thomas M. DeStefano will discuss the 
presentations. 

AFTERNOON PANEL 

Drs. Edward R. Aston and J. L. T. Appleton will preside at the afternoon panel on 
‘Dental Health Education in Private and Institutional Practice.’’ 

Following the introductory statement by Dr. William A. Fennelly, the discussion will be 
carried on by Drs, Abram Cohen, M. 8, Bloom, and Henry C. Sandler, 
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Abstracts : 





° fo: 
of Current Literature 
an 
PERIODONTIA ‘iat 
Periodontal Disease—A Practical Approach to Its Treatment and Prevention, Part II, 
Malocclusion. J. Withycombe and C. Morse. D. J. Australia 25: 231, November, oce 
1953. 
“The mechanics of occlusal balancing of the natural dentition varies considerably 
from that of artificial dentures. Per 
“Tt must be remembered that the mandible can make movements eccentrically far 
beyond the scope of any anatomical articulator. Prior to grinding in the occlusion an 
articulated pair of models for instruction in jaw movements will be found very helpful, mut 
as to correct a patient’s occlusion without his cooperation is well nigh impossible. rect 
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“Time is always well spent in ascertaining the true functional centric and eccentric 
novements. When the centric is decided upon the teeth are ground so as to bring as many 
f the teeth as possible into contact in this position, with the incisors free of contact 
‘xcept with pressure. It should be possible to pull a thin strip of cellophane between the 
‘ight incisors to test this. 

“Note is taken of the areas in contact in centric, as care must be taken to lose only 
he minimum amount of vertical dimension. 

“The correction of one lateral excursion is attempted and carried through at one 
sitting. The mandible is moved laterally several times until a comfortable and even 
movement is obtained. It should be noted whether the action is true lateral, postero- 
ateral or antero-lateral; a good average working excursion is half the width of a second 
vicuspid tooth bucco-lingually. Any interference from the palatal cusps of the opposite 
side is freed at this stage and checked continually. Grinding is then carried out on the 
funetioning side to produce a plane on the appropriate tooth that will free the excursion 
and still work in with the planned and ultimate occlusion. 

“Retention of as much cusp formation as possible is desirable from the aesthetic view- 
point, vertical dimension, extent of lateral movement desired and the shearing action of 
mastication. 

“The use of pencil carbon paper, while perhaps slower, is more exact than the usual 
double-sided articulating paper, as it will mark one jaw only, except under heavy pressure 
in the final adjustments, when the color will be carried through to the offending high 
spots. The use of small diameter and narrow edge diamond stones with a warm water 
spray makes the work quicker and more precise for the operator and more pleasant for the 
patient. 

“The practice of holding the chin in the fingers with the index finger lying along 
the body of the mandible externally during Jateral excursion will be found, especially in the 
later stages, to assist in guidance and feeling the freedom of movement or interference from 


eusps of the opposite side. These can often be detected before the patient is aware of 


them. : 
“In balancing a cross bite the procedure is similar, except that the balancing bite 
becomes the working bite; that is, with the mandible in left lateral function the right side 


is in working occlusion. The degree or extent of lateral movement in these cases is 


usually less than in normal excursions. 

“The ideal protrusive balance, with the eight incisors in contact and at least one 
posterior contact on either side, is very rare. To obtain this in the average mouth would 
necessitate radical grinding of the incisors or posteriors. In practice it is found that to 
distribute the load over as many incisors as possible commensurate with the aesthetics 


gives a good working result. Finally, at the end of every session the centric is checked 


for any excessive weight on the incisors at rest. 

“Tn conclusion one should be mindful of these four points: 

1. Any drastic change in occlusal function must be made with the full understanding 
and cooperation of the patient before and after treatment. 

“2. The balancing of the occlusion is an essential part of the complete treatment 
for gingival and periodontal disorders. 

“3. Radiographic interpretation and assessment is necessary before any change in 


occlusal loading is made. 


“4, Physiologic function is essential for the health of the periodontium.” A. J. A. 


Periadenitis Mucosa Necrotica Recurrens. N. Sobal, and W. D. Eller. Arch. Dermat. & 


Syph. 69: 520, April, 1954. 

A 40-year-old man had painful punched-out, ulcerative, necrotic lesions of both buccal 
mucosae, the right side of the tongue, the pharynx, and lower lip. The lesions have been 
recurring for two and one-half years. 
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Pathologic smears showed gram-positive, gram-negative cocci and pus cells. 
The patient was treated with antibiotics and various mouthwashes without relief. 
Most relief was obtained from 1 per cent hydrocortisone (Hydrocortone) ointment, hydro- 


gen peroxide gargles, and vitamin therapy. 


pe 


CLINICAL AND LABORATORY RESEARCH 


Use of Hyaluronidase in Soft Tissue Injury and Its 


Influence on Experimental Bone Re- 


pair. J. J. Gartland, and W. RB. MacAusland. Arch. Surg. 68: 305, March, 1954, 


Hyaluronidase is an enzyme used to reduce swellings (edema, hematoma) which may 


delay operative procedure in the care of fractures. 


Trauma to soft tissues may result in considerable hemorrhage and swelling and, if 
accompanied by fracture, will often delay treatment or complicate the result by increasing 


the likelihood of skin breakdown or wound infection. 
Injection of 1,500 TRU of hyaluronidase into m 
has proved effective. 


ultiple sites around the swollen part 
=. 0. C. 


Physiology of Teeth. P. Pincus. Australian J. Dent. 58: April, 1954. 


“1, Odontoblasts examined within a couple of minutes of removal from the mouth, 


appear plump, rounded cells, without vacuoles. 
generally described. 


“2, Fresh odontoblasts stain readily with methy 


considered alongside a claim that such cells are visible. 


Nuclei appear somewhat larger than as 


lene blue. This observation may be 


“3, Odontoblasts have been examined, in situ, by two methods: in squash prepara- 


tions, and by the aid of the electron microscope. 


“4, It appears that odontoblasts in tooth cups may be viable and so should be avail- 


able for tests of a physiological nature.” 


A. J. A. 


A Method of Controlling Dental Caries in Rats by Injections of Sodium Fluoride. P. M. 


Carr. D. J. Australia 26: 56, April, 1954. 


“1, Sodium fluoride was injected daily during the period between the calcification 


and eruption of the first and second molars of rats. 
grams of fluoride per kilogram body weight per day. 


The doses ranged from 2 to 20 milli- 


“2. Coarse corn meal was fed for the first part of the experimental period in order to 


initiate carious lesions. A high sucrose diet was fed 
in order to enlarge these lesions. 


for the remainder of the experiment 


“3. Caries was detected by grinding thin layers from the buccal and lingual and 


examining the newly exposed tooth surfaces. 


“4, The two groups receiving the most fluoride had 34 per cent and 24 per cent less 
caries than the control group. There were 70 per cent less grossly carious lower first and 


second molars in these two groups.” 


A, J. A. 
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mandible, 1 
Fracture, comminuted condylar, condylectomy 
of, and treatment of associated 
fracture of right lower jaw on 
child 11 years of age, 460 
of mandible, intraoral open reduction of, 
225 
treatment of, by means of skeletal fixa- 
tion, infection of bone secondary 
to, 601 
of maxillary alveolus, 830 
Fractures; role of hormones, vitamins, and 
antibiotics in dental disturb- 
ances, 52 
French Congress of Stomatology, fourteenth, 


Frenum position and vestibule depth in re- 
lation to gingival health, 1069 

syndrome and undescended 
testes; recent advances in en- 
docrinology, 270 


Froéhlich’s 


G 


ganglion, personal experience 
with electrocoagulation of, in 
trigeminal neuralgia, 916 (Abst.) 


Gasserian 
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Gebissregelung, lehrgang der, 442 (B. rev.) 
Gelfoam sponge biopsy in diagnosis of oral 
carcinoma, 417 

Genetics; physiology of pigmentation, 243 

General adaptation syndrome, alarm reac- 

tion, and role of stress and of 

adaptive hormones in dental 

medicine, 355 

tumor, benign, of central type; 

benign central tumors of jaws of 

nonosteogenic and nonodonto- 

genic types, 960 

malignant, of bone, 222 (Abst.) 

of mandible associated with hyperpara- 
thyroidism and osteitis fibrosa 
cystica generalisata, 534 

peripheral; benign soft tissue tumors of 
oral cavity, 576 

pseudo (reparative granuloma) of jaw, 
113 


Giant-cell 


Giant-cell tumors, benign; tumors of con- 
dyle and _ temporomandibular 
joint, 1098 
Gingiva, alveolar, tuberculosis of, 894 
observations on basement membrane of, 
763 
solitary 
masquerading as 
403 
Gingival condition in pregnant women, 641 
diseases; steroid hormones and periodon- 
tal diseases, 389 
frenum position and _ vestibule 
depth in relation to, 1069 
Granuloma, reparative, pseudo giant cell tu- 
mor of jaw, 113 
Granulomatous cheilitis, M.R.S. 
and, 913 (Abst.) 


metastatic lesion to, 


Gingivae, 
inflammation, 


health, 


syndrome 


H 


Hairy tongue, 109 (Abst.) 
black, 559 
unilateral, 1140 (Abst.) 
Hamster, replantation of teeth in, 1116 
Syrian, effect of x-ray irradiation on in- 
cisors of, 1011 
Hamsters, Syrian, some observations on den- 
tal caries in, 207 
Handicapped patients, tricholoroethylene 
anesthesia for operative dentis- 
try on, 488 
Hard palate, intraductal papilloma of, 232 
psoriasis of, 280 
Head and neck; anatomy for surgeons, 1130 
(B. rev.) 
Headgear, elastic, 1214 
Healing, delay, of lower right first molar 
extraction wound located within® 
endosteal osteoma, 948 
Health, gingival, frenum position and ves- 
tibule depth in relation to, 1069 
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Hemangioma; benign soft tissue tumors of 
oral cavity, 584 
cavernous, occurring in body of mandible, 
1201 


erectile, of masseter muscle, 449 (Abst.) 
Hemangiomas of mandible, 450 (Abst.) 
Hematogenous osteitis, acute, in childhood, 
452 (Abst.) 
Hemophilia, diagnosis and treatment of, 
914 (Abst.) 
Hemophiliac, fatal hemorrhage following 
regional anesthesia for operative 
dentistry in, 464 
prolonged hemorrhage following extrac- 
tion in, 720 
Hemorrhage, fatal, following regional an- 
esthesia for operative dentistry 
in hemophiliac, 464 
prolonged, following extraction in hemo- 
philiac, 720 
Hemostatic, Terramycin starch sponge and 
starch powder, uses of, 1056 
Hereditary intestinal polyposis with oral 
pigmentation (Jeghers’ syn- 
drome), 378 
Herpes simplex following oral surgery, 1079 
infections, studies of natural history 
of, 448 (Abst.) 
zoster, 60 
Histoplasmosis: clinical and pathologic 
study of 20 cases, 1139 (Abst.) 
Hodgkins’ ‘‘sarcoma’’ of cheek, 213 
Hormones, adaptive, alarm reaction, gen- 
eral adaptation syndrome, and 
role of stress and, in dental med- 
icine, 355 
recent advances in endocrinology, 278 
specific sex, parodontium of female under 
influence of, 340 (Abst.) 
steroid, and periodontal diseases, 383 
vitamins, and antibiotics, role of, in den- 
tal disturbances, 42 
dental enamel, composition 
structure of, 681 (Abst.) 
teeth, actinomycetes and other pleomor- 
phic organisms recovered from 
pigmented carious lesions of, 629 
Hyaluronidase, production of beta-glucu- 
ronidase and, by Streptococcus 
mitis, 998 
use of, in soft tissue injury and its influ- 
ence on experimental bone re- 
pair, 1340 (Abst.) 
in temporomandibular disturbances, 368 
Hydrocortisone, role of, in control of apical 
periodontitis, 314 
Rypeceeneaneeet clinical significance of, 
‘ 
Hyperemiec decalcification, 332 
Hypermotility, effects of trauma and, on 
temporomandibular joint, 876 


Human and 
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Hyperparathyroidism and osteitis fibrosa 
cystica generalisata, giant-cell 
tumor of mandible associated 
with, 534 

recent advances in endocrinology, 273 

Hypertrophied tissue, benign soft tissue tu- 
mors of oral cavity, 573 

Hypertrophy, condylar, facial asymmetries 
due to, 449 (Abst.) 

Hypoparathyroidism, study of dental anom- 

alies in, 917 (Abst.) 

Hypoxia; complications of general anes- 
thesia ‘in dentistry as related to 
respiratory system, 177 


I 


scleroderma 
(Abst.) 
tooth resorption in association with meta- 
plasia, 1298 


Implants, acrylic, use of, in one stage recon- 
struction of mandible, 1140 
(Abst.) 
Incision and drainage in treatment of cel- 
lulitis arising from dental origin, 
474 
Incisors of Syrian hamster, effect of x-ray 
irradiation on, 1011 
supernumerary maxillary, 901 
Infection of bone secondary to treatment of 
fracture of mandible by means 
of skeletal fixation, 601 
nutrition in oral surgery and its relation- 
ship to wound healing and, 797 
of oral cavity, clinical investigation in 
use of erythromycin for, 858 
treatment of sialolithiasis and source as 
focus of, 340 (Abst.) 
Infections, herpes simplex, studies of nat- 
ural history of, 448 (Abst.) 
oral: evolution of their treatment, 1258 
Terramycin in, 350 
streptococcal, observations on compara- 
tive efficacy of erythromycin and 
penicillin in, 448 (Abst.) 
Inflammation, solitary metastatic lesion to 
gingivae masquerading as, 403 
Injection, mandibular; clinical roentgeno- 
logical investigation, 105 (Abst.) 
Injuries, faciomaxillary, early treatment of; 
discussion on management of in- 
juries of nose and upper jaw, 569 
(Abst.) 
International Congress of Dental Science, 
twentieth anniversary of, 104 
Intestinal polyposis, hereditary, with oral 
pigmentation (Jeghers’ syn- 
drome), 378 
Intraductal papilloma of hard palate, 233 
Intraoral cancer—general considerations, 
446 (Abst.) 


Idiopathic of mouth, 913 
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Intraosseous osteoma of mandible, case of, 
471 

Intubations; endotracheal anesthesia: tech- 
nique and adjuncts, 1290 

Irradiation, x-ray, effect of, on incisors of 
Syrian hamster, 1011 

on oral tissues of Macacus rhesus 

monkey, 778 


J 


Jaw, lymphosarcomas of, 1250 (Abst.) 
mechanism, 443 (B. rev.) 
pseudo giant cell tumor (reparative gran- 
uloma) of, 113 
right lower, condylectomy of comminuted 
condylar fracture and treatment 
of associated fracture of, on 
child 11 years of age, 460 
upper, discussion on management of in- 
juries of nose and: early treat- 
ment of faciomaxillary injuries, 
569 (Abst.) 
Jaws, benign central tumors of, of non- 
osteogenic and -nonodontogenic 
types, 960 
cartilage tumors of, 1320 
tumors of, 681 (Absts.) 


Jeghers’ syndrome; hereditary intestinal 
polyposis with oral pigmentation, 
378 
K 


Keratinization, physiology of, 1085 
Kutapressin, influence of, on human bleed- 
ing and clotting times, 239 
use of new vasoconstrictor in exodontia, 
12 


L 


Laboratory tests in clinical oral pathology, 
indications for and value of, 1217 
Laryngeal spasm; complications of general 
anesthesia in dentistry as related 
to respiratory system, 396 
Lesion of minor salivary gland; intraductal 
papilloma of hard palate, 232 
solitary metastatic, to gingivae masquer- 
ading as inflammation, 403 
Lesions, carious-like, of enamel produced in 
artificial mouth, 427 
dermatologic; dentist looks at field of der- 
matology, 162 
periapical, value of roentgenographic film 
in diagnosis of, 979 
pigmented carious, of human teeth, acti- 
nomycetes and other pleomor- 
phie organisms recovered from, 
629 
soft tissue, of mouth, differential diagno- 
sis of, with discussion of biopsy 
procedures, 507 
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INDEX 








Leukemia, myelogenous, and leukopenia, 
oral manifestations in case of, 
616 

Leukoplakia; malignant tumors of oral 


cavity, 1033 
psoriasis of hard palate, 280 
Lichen planus, 1276 
Lipogranuloma, neurofibromatosis and, of 
mouth, 423 
Lipoma; benign soft tissue tumors of oral 
cavity, 581 
of oral cavity, 930 
Lips, adaptation of, surgical dilatation of 
oral cleft and, 915 (Abst.) 
Loyola University, School of Dentistry, 218, 
911 
Lupus erythematosus, chronie discoid, 111 
(Abst.) 
Lymphosarcomas of jaw, 1250 (Abst.) 


M 


Malignant bone tumors, practical considera- 
tions in management of, 680 
(Abst.) 
giant cell tumor of bone, 222 (Abst.) 
melanomas of mouth, 1108 
mixed tumor of palate—cylindroma, 705 
oral tumors, 1250 (Absts.) 
tumors of oral cavity, 1031 
Malocclusion; periodontal disease—practical 
approach to its treatment and 
prevention, 1338 (Abst.) 
abnormal bony connections be- 
tween skull and, 954 
atypical multilocular follicular cyst of, 1 
osteomyelitis of, 1160 
benign and malignant tumors of, tech- 
nique of immediate bone graft- 
ing in treatment of, and review 
of 17 consecutive cases, 1249 
(Abst.) 
bilateral resection of, 856 
cavernous hemangioma occurring in body 
of, 1201 
fibro-osteoma, containing dentine, of, 726 
giant-cell tumor of, associated with hy- 
perparathyroidism and _ osteitis 
fibrosa cystica generalisata, 534 
hemangiomas of, 450 (Abst.) 
immobilization of, report of ten years’ 
experience in treatment of sub- 
luxation and luxation of tem- 
poromandibular joint by injec- 
tion of sclerosing agent and, 732 
intraoral open reduction of fracture of, 
225 
intraosseous osteoma of, case of, 471 
localized swelling of, 38 
metastatic adenocarcinoma of, from sig- 
moid colon, 772 
earcinoma in, 587 
monostotie fibrous dysplasia of, 1236 
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Mandible—Cont’d 
neoplasms of, 124 
right, dentigerous cyst of, involving three 


teeth, treated after enucleation | 
with cancellous bone chip grafts | 


inserted intraorally, 848 
solitary (hemorrhagic) cyst of, 88 


surgical correction of developmental de- | 


formities of, 916 (Abst.) 
treatment of fracture of, by means of 


skeletal fixation, infection of | 


bone secondary to, 601 
tuberculous osteomyelitis of, 1188 
use of acrylic implants in one stage re- 
construction of, 1140 (Abst.) 


Mandibles, fractured and resected, splinting | 


of, 915 (Abst.) 
Mandibular branch, marginal, of facial 
nerve, significance of, 1134 
(Abst.) 
condyles, agenesis of, 133 


cuspid, unerupted, extraoral removal of, | 


1197 
first molar, malformed impacted, treat- 
ment of, 21 


injection; clinical roentgenological in- | 


vestigation, 105 (Abst.) 
involvement in osteopathia hyperostotica 


sclerotisans multiplex infantilis | 


(Engelmann’s: disease), 1306 
joint, metastatic tumors involving; tu- 


mors of condyle and temporoman- | 


dibular joint, 1102 


prognathism, about surgical treatment of, 


450 (Abst.) 
protrusion in edentulous patients, 813 
Marmoset, studies on dentition of, 671 
Masseter muscle, erectile hemangioma of, 
449 (Abst.) 


Maxilla, changes in, caused by full prosthe- 


sis, 796 (Abst.) 
chondrosarcoma of, 140 
osteochondroma of; cartilage tumors of 
jaws, 1320 
osteomyelitis of, in infants, 1249 (Abst.) 
Maxillary alveolus, fracture of, 830 


canine, impacted, preoperative roentgeno- | 


graphic localization of, 499 
carcinoma, retained teeth and, 446 (Abst.) 
incisors, supernumerary, 901 
sinus, dentigerous cyst in wall of, 1210 
sinusitis in infants, diagnosis of, 913 

(Abst.) 
tuberosity, case of ossifying fibroma of, 

associated with unerupted ectopic 

molar, 1204 

Maxillo-facial surgery, 

(Abst.) 

Mayo Clinical diet manual, 1131 (B. rev.) 
Meatus obturator in cleft palate prosthesis, 
852 


grafts in, 4£0 


Medical College of Virginia, School of Den- 
tistry, 1336 
progress, 1954, 1132 (B. rev.) 
| Medicine, dental, alarm reaction, general 
adaptation syndrome, and role 
of stress and of adaptive hor- 
mones in, 355 
| oral, 108, 221, 447, 913, 1138 (Absts.); 
42, 149, 241, 355, 609, 741, 858, 
972, 1079, 1217, 1276 
| Melanin spots of oral mucosa and skin as- 
sociated with polyps, 972 
Melanomas, malignant, of mouth, 1108 
| Melanotie epithelial tumor, 795 (Abst.) 
| Meleda’s disease, palmo-plantar keratoder- 
mies, paradontosis in case of, 222 
(Abst. ) 
| Metabolism, intracellular; steroid hormones 
| and periodontal diseases, 383 
Metaplasia, idiopathic tooth resorption in 
| association with, 1298 
Metastatic adenocarcinoma of mandible 
from sigmoid colon, 772 
carcinoma in mandible, 587 
lesion, solitary, to gingivae masquer- 
ading as inflammation, 403 
tumors involving mandibular joint; tu- 
mors of condyle and temporoman- 
dibular joint, 1102 
of oral cavity, 1141 
Mexican Society of Endodontia, 911 
Microorganisms, yeastlike, isolated from root 
canals, 98 
Microscopic diagnosis; study of new biopsy 
service, 297 
studies of periodontium of primary denti- 
tion of monkeys; II. posterior 
teeth during mixed dentitional 
period, 322 
Microscopy, electron, of carious enamel and 
dentine, 64 
Mineralization, impaired dentin, of rachitic 
rats, experimental prevention of, 
912 (Abst.) 
Mixed salivary tumor, subtotal parotidectomy 
for, 222 (Abst.) 
tumor, malignant, of palate—cylindroma, 
| 705 
benign; benign soft tissue tumors of 
oral cavity, 581 
of tongue, treatment of, with radioactive 
chronic phosphate solution, 223 
( Abst.) 
Molar, malformed impacted mandibular first, 
treatment of, 21 
sockets, impacted third, penicillin in, 1207 
unerupted ectopic, case of ossifying fibroma 
of maxillary tuberosity associated 
with, 1204 
Monkey, Macacus rhesus, effect of x-ray ir- 
radiation on oral tissues of, 778 








1356 


Monkeys, microscopic studies of periodontium 
of primary dentition of; II. pos- 
terior teeth during mixed denti- 
tional period, 322 

Monostotic fibrous dysplasia of mandible, 
1236 

Mount Sinai Hospital, 1337 

Mouth, artificial, carious-like lesions of 
enamel produced in, 427 

differential diagnosis of soft tissue lesions 
of, with discussion of biopsy pro- 
cedures, 507 

flora, effect of throat disinfectants on, 112 
(Abst. ) 

idiopathic scleroderma of, 913 (Abst.) 

malignant melanomas of, 1108 

neurofibromatosis and lipogranuloma of, 
423 

suspected renal cell carcinoma of, case of, 
453 


M.R.S. syndrome and granulomatous cheilitis, 
913 (Abst.) 

Mucosa, oral, and skin, melanin spots of, 
associated with polyps, 972 

Mucous membrane, Boeck’s sarcoid of, 1242 

sarcoidosis involving, 567 

Multilocular follicular cyst, atypical, of man- 
dible, 1 

Muscle, masseter, erectile hemangioma of, 
449 (Abst.) 

Myelogenous leukemia and leukopenia, oral 
manifestations in case of, 616 

Myositis ossificans; abnormal bony connec- 
tions between skull and mandible, 
955 

Myxedema, ectodermal atypical polydysplasia 
and, 221 (Abst.) 

Myxofibroma; benign soft tissue tumors of 
oral cavity, 578 

Myxoma of condyle; tumors of condyle and 
temporomandibular joint, 1098 


N 


Nasopalatine cyst, 1062 
involving greater portion of palate, 1183 

Neck, head and; anatomy for surgeons, 1130 
(B. rev.) 

Necrosis of nose and cheek secondary to 
treatment of trigeminal neuralgia, 
569 (Abst.) 

Needle, broken, in pterygomandibular region, 
removal of, 1193 

Negative culture, probability of error of, 
with use of combinations of anti- 
biotics in endodontic treatment, 
1311 

Neoplasia in odontogenic cysts, 1227 

Neoplasms of mandible, 124 

Nerve, facial, significance of marginal man- 

dibular branch of, 1134 (Abst.) 
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Neuralgia, trigeminal, necrosis of nose and 
cheek secondary to treatment of, 
569 (Abst.) 
personal experiences with electrocoagula- 
tion of Gasserian ganglion in, 916 
(Abst. ) 
Neurilemmoma; solitary neurofibroma of oral 
cavity, 1150 
Neurofibroma, solitary (neurilemmoma, 
schwannoma) of oral cavity, 1150 
Neurofibromatosis and lipogranuloma of 
mouth, 423 
Neurological diseases of face, 916 (Absts.) 
New York Institute of Clinical Oral Pathol- 
ogy, Inc., 678, 910, 911 
University College of Dentistry, 565, 
911 
Nose and cheek, necrosis of, secondary to 
treatment of trigeminal neural- 
gia, 569 (Abst.) 
and sinuses, cylindroma in, 106 (Abst.) 
and upper jaw, discussion on manage- 
ment of injuries of: early treat- 
ment of faciomaxillary injuries, 
569 (Abst.) 
Nutrition in oral surgery and its relation- 
ship to wound healing and infec- 
tion, 797 
Nutritional management of rampant caries, 
practical, 865 


O 


Obturator, meatus, in cleft palate prosthe- 
sis, 852 
Odontogenic cysts, neoplasia in, 1227 
fibroma, 307 
neoplasms of mandible, 129 
tumors, benign, of oral cavity, 695 
Odontology and stomatology, 441 (B. rev.) 
Odontoma; benign odontogenic tumors of 
oral cavity, 695 
Ohio State University, College of Dentistry, 
03, 910 
postgraduate courses, 1335 
Open reduction, intraoral, of fracture of 
mandible, 225 
-bite, anterior, surgical correction of, 341 
Operative dentistry in hemophiliac, fatal 
hemorrhage following regional 
anesthesia for, 464 
on handicapped patients, tricholoro- 
ethylene anesthesia for, 488 
oral surgery, 1, 113, 225, 341, 453, 571, 
683, 797, 919, 1031, 1141, 1258 
Oral and facial deformity, 1132 (B, rev.) 
carcinoma, Gelfoam sponge biopsy in di- 
agnosis of, 417 
cavity, benign odontogenic tumors of, 695 
osteogenic tumors of, 822 
soft tissue tumors of, 573 
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Oral—Cont’d 
clinical investigation in use of erythro- 
mycin for infection of, 858 
lipoma of, 930 
malignant tumors of, 1031 
metastatic tumors of, 1141 
motile non-sporulating anaerobic rods 
of, 1247 (B. rev.) 
solitary neurofibroma (neurilemmoma, 
schwannoma) of, 1150 
cleft, surgical dilatation of, and adapta- 
tion of lips, 915 (Abst.) 
complications of sprue, 55 
infections: evolution of their treatment, 
1258 
Terramycin in, 350 
manifestations in case of myelogenous 
leukemia and leukopenia, 616 
medicine, 108, 221, 447, 913, 1138 (Absts.) ; 
42, 149, 241, 355, 609, 741, 858, 
972, 1079, 1217, 1276 
mucosa and skin, melanin spots of, asso- 
ciated with polyps, 972 
pathology, 106, 446, 567, 795, 1028, 1136 
(Absts.); 64, 186, 297, 403, 507, 
629, 763, 876, 984, 1085, 1227, 
1298 
clinical, indications for and value of 
laboratory tests in, 1217 


studies in, 217, 332, 559, 787, 1021, | 
9° 


a 


pemphigus vulgaris, diagnosis of, 913 
(Abst.) 

pigmentation, hereditary intestinal polyp- 
osis with (Jeghers’ syndrome), 
378 

procaine in control of pruritus, use of, 917 
(Abst.) 

roentgenology, 183, 499, 755, 979 

surgery, 222, 339, 449, 568, 680, 914, 1139, 
1249 (Absts.); 442 (B. rev.) 

general anesthesia for, 620 


herpes simplex following, 1079 


nutrition in, and its relationship to 
wound healing and _ infection, 
797 


operative, 1, 113, 225, 341, 453, 571, 683, 
797, 919, 1031, 1141, 1258 
roentgenographie aid for, 755 
use of parenteral Dramamine to control 
postoperative vomiting in office 
practice of, 294 
tissues of Macacus rhesus monkey, effect 
of x-ray irradiation on, 778 
tumors, malignant, 1250 (Abst.) 

Orange juice ingestion, some observations 
on influence of, on teeth and 
supporting structures, 741 

Orthodontic cement, effect of, on 
enamel, 108 (Abst.) 

theory and practice, 445 (B. notice) 
treatment; treatment of malformed im- 
pacted first molar, 25 


tooth 
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Orthodontics, clinical; lehrgang der gebis- 
sregelung, 442 (B. rev.) 
Ossifying fibroma of maxillary tuberosity 
associated with unerupted ectopic 
molar, case of, 1204 
Osteitis, acute hematogenous, in childhood, 
452 (Abst.) 
deformans; Paget’s disease, 939 
fibrosa cystica, localized; benign central 
tumors of jaws of nonosteogenic 
and nonodontogenic types, 962 
hyperparathyroidism and, giant-cell 
tumor of mandible associated 
with, 534 
localized swelling of mandible, 38 
Osteochondroma; benign osteogenic tumors 
of oral cavity, 829 
of maxilla; cartilage tumors of jaws, 1320 
Osteofibromatosis, diffuse; symptom com- 
plex, 837 
Osteogenesis, use of cortical bone to stimu- 
late, 1273 
Osteogenic sarcoma; neoplasms of mandible, 
124 
tumors, benign, of oral cavity, 822 
Osteoma and hypertrophy of condyle; tu- 
mors of condyle and temporoman- 
dibular joint, 1094 
benign osteogenic tumors of oral cavity, 
9° 


endosteal, delay healing of lower right 
first molar extraction wound lo- 
eated within, 948 
intraosseous, of mandible, case of, 471 
Osteomyelitis of mandible, atypical, 1160 
of maxilla in infants, 1249 (Abst.) 
tuberculous, of mandible, 1188 
Osteopathia hyperostotica sclerotisans mul- 
tiplex infantilis (Engelmann’s 
disease), mandibular involve- 
ment in, 1306 
Osteoporosis; role of hormones, vitamins, 
and antibiotics in dental disturb- 
ances, 52 


P 


Paget’s disease; clinical significance of hy- 
percementosis, 81 
osteitis deformans, 939 
Pain in dentistry, problems of, 149 
syndrome, abandoned; causalgia in den- 
tistry, 594 
Palate, hard, intraductal papilloma of, 232 
psoriasis of, 280 
malignant mixed tumor of—cylindroma, 


nasopalatine cyst involving greater por- 
tion of, 1183 
benign soft tissue tumors of 
oral cavity, 586 
intraductal, of hard palate, 232 
Paradontosis in cases of palmo-plantar 
keratodermies Meleda’s disease, 
222 (Abst.) 


Papilloma; 
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Parenteral Dramamine, use of, to control 
postoperative vomiting in office 
practice of oral surgery, 294 

Parodontium of female under influence of 
specific sex hormones, 340 (Abst.) 

Parotidectomy, subtotal, for mixed salivary 
tumor, 222 (Abst.) 

Pathological conditions, beginning of, limits 
of normal and, in roentgen pic- 
ture of skeleton, 220 (B. rev.) 

Pathology, clinical oral, indications for and 

value of laboratory tests in, 1217 

studies in, 217, 332, 559, 787, 1021, 

1320 

106, 446, 567, 795, 1028, 1136 
(Absts.); 64, 186, 297, 403, 507, 
629, 763, 876, 984, 1085, 1227, 
1298 

Pediatric preanesthetic 
(Abst.) 

Pemphigus vulgaris, oral, diagnosis of, 913 
(Abst.) 

Penicillin, erythromycin and, observations 
on comparative efficacy of, in 
streptococcal infections, 448 
(Abst.) 

G, tablets, pure crystalline, in extraction 
wounds, use of, 145 
in impacted third molar sockets, 1207 

Periadenitis mucosa necrotica recurrens, 

1339 (Abst.) 

bone, hyperplasia of; clinical 

significance of hypercementosis, 

85 

lesions, value of roentgenographic film in 
differential diagnosis of, 979 
Periodontal destruction; oral complications 
of sprue, 55 
disease—practical approach to its treat- 
ment and prevention, 1250, 1338 
(Abst.) 
diseases, classification of, 477 
steroid hormones and, 383 

tooth root length-volume rela- 

anterior 


oral, 


preparation, 1136 


Periapical 


prognosis, 
tionships, aid to; I. 
teeth, 735 
Periodontia, 340, 1250, 1338 (Absts.); 383, 
477, 607, 735, 1069 
Periodontitis, 1252 (Abst.) 
apical, role of hydrocortisone in control 
of, 314 
Periodontium of primary dentition of mon- 
keys, microscopic studies of; II. 
posterior teeth during mixed 
dentitional period, 322 
Periodontology, clinical—dynamies 
treatment, 444 (B. notice) 
courses at Columbia University, 439 
diagnosis and treatment, 443 (B, rev.) 
Pharyngeal spasm; complications of gen- 
eral anesthesia in dentistry as 
related to respiratory system, 
395 


and 
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Physiology, anatomy and, 1134 (Absts.) 
of keratinization, 1085 
of pigmentation, 241 
of teeth, 1340 (Abst.) 
Pigmentation of lips and mouth; melanin 
spots of oral mucosa and skin as- 
sociated with polyps, 972 
oral (Jeghers’ syndrome), hereditary in- 
testinal polyposis with, 378 
physiology of, 241 
Pigmented carious lesions of human teeth, 
actinomycetes and other pleomor- 
phic organisms recovered from, 
629 
Pigmenting agents; physiology of pigmen- 
tation, 251 
Pituitary dwarfism; recent advances in en- 
docrinology, 270 
Polydysplasia, ectodermal atypical, and 
myxedema, 221 (Abst.) 
Polyethylene implant; agenesis of mandib- 
ular condyle, 133 
Polyostotie fibrous dysplasia, 524 
Polyposis, hereditary intestinal, with oral 
pigmentation (Jeghers’ syn- 
drome), 378 
Polyps, melanin spots of oral mucosa and 
skin associated with, 972 
Pregnancy tumor, 714 
tumors; benign soft tissue tumors of oral 
cavity, 576 
gingival condition in pregnant women, 
644 
Probability of error of negative culture 
with use of combinations of an- 
tibiotics in endodontic treat- 
ment, 1311 
Procaine, oral, use of, in control of pruritus, 
917 (Abst.) 
Professional news items, 103, 217, 338, 439, 
565, 678, 792, 910, 1026, 1245, 
1335 
Prognathism, mandibular, about 
treatment of, 450 (Abst.) 
Prognosis, periodontal, tooth root length- 
volume relationships, aid to; I. 
anterior teeth, 735 
Prosthesis, cleft palate, meatus obturator 
in, 852 
full, changes in maxilla caused by, 796 
(Abst.) 
surgical, 919 
Protrusion, mandibular, in edentulous pa- 
tients, 813 
Pruritus, use of oral procaine in control of, 
917 (Abst.) 
Pseudoneuroma, case report of, 796 (Abst.) 
Psoriasis of hard palate, 280 
Psychosomatic angioneurotic edema, 
of, 172 
dentistry, dynamics of, 1133 (B. rev.) 
Pterygomandibular region, removal of 
broken needle in, 1193 
Public Health Workshop, third, First Dis- 
trict Dental Society, 1337 
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complications following anes- 
thesia; complications of general 
anesthesia in dentistry as related 
to respiratory system, 180 
Pulp exposures, treatment of, 194 

of experimental animals, effect of sys- 
temic disturbances on, 550 


Pulmonary 
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Radioactive chromic phosphate solution, 
treatment of mixed tumor of ton- 
gue with, 223 (Abst.) 

Radiography of zygomatic arches, 183 

Removal, extraoral, of unerupted mandibu- 
lar cuspid, 1197 

of broken needle in pterygomandibular | 
region, 1193 
of facial defect by use of stent, 1212 
Renal cell carcinoma, suspected, of mouth, | 
ease of, 453 
granuloma; pseudo giant 

tumor of jaw, 113 

Replantation of teeth in hamsters, 1116 

tooth, 916 (Abst.) 

Research, 681, 794, 912 (Absts.); 207, 322, 
427, 550, 662, 778, 998, 1116 

clinical and laboratory, 917, 1340 (Absts.) 

Resection of mandible, bilateral, 856 

Resorption, idiopathic tooth, in association | 
with metaplasia, 1298 

Respiratory system, complications of gen- | 
eral anesthesia in dentistry as | 

| 


Reparative cell 


related to, 176, 287, 395 
Review of literature, 105, 220, 339, 441, 567, | 
680, 794, 912, 1027, 1130, 1247, | 
1338 
Reviews of new books, 220, 441, 1130, 1247 
Roentgen picture of skeleton, limits of nor- 
mal and beginning of pathologi- 
cal conditions in, 220 (B. rev.) 
Roentgenographiec aid for oral surgery, 755 
changes, intraoral, in sickle-cell anemia, 
787 
film, value of, in differential diagnosis of 
periapical lesions, 979 
localization, preoperative, of impacted | 
maxillary canine, 499 | 
Roentgenology, oral, 183, 499, 755, 979 
Root canals, anatomy of, 1249 (Abst.) 
yeastlike microorganisms isolated from, 
98 
Replantation of upper anterior teeth, clini- 
| 
| 
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St. Louis University, 1246, 1335 
Salivary calculus preventive agent, clinical 
evaluation of, 607 
gland tumors, 683 
tumor, mixed, subtotal parotidectomy for, | 
222 (Abst.) 
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Sarcoid, Boeck’s, of mucous membrane, 1242 
Sarcoidosis involving mucous membrenes, 
567 (Abst.) 
Sarcoma, Hodgkin’s, of cheek, 213 
osteogenic; neoplasms of mandible, 124 


Schwannoma; neoplasms of mandible, 127 
solitary neurofibroma of oral cavity, 1150 


Scleroderma, idiopathic, of mouth, 913 
(Abst.) 
Sclerosing agent, injection of, and im- 


mobilization of mandible, report 
of ten years’ experience in treat- 
ment of subluxation and luxa- 
tion of temporomandibular joint 
by injection of, 732 
hormones; recent advances 
crinology, 268 
specific, parodontium of female under 
influence of, 340 (Abst.) 
Shell teeth; new form of dentinal dysplasia, 
543 
Sialoadenitis and __sialolithiasis, 
therapy in, 224 (Abst.) 
Sialolithiasis and source as focus of infec- 
tion, treatment of, 340 (Abst.) 
chronic sialoadenitis and, therapy in, 224 
(Abst. ) 
anemia, intraoral roentgeno- 
graphic changes in, 787 
Sigmoid colon, metastatic adenocarcinoma 
of mandible from, 772 
Sinus, maxillary, dentigerous cyst in wall 
of, 1210 
eylindroma in 
(Abst.) 
Sinusitis, maxillary, diagnosis of, in in- 
fants, 913 ( Abst.) 
Skeletal fixation, infection of bone second- 
ary to treatment of fracture of 
mandible by means of, 601 
Skin, melanin spots of oral mucosa and, 
associated with polyps, 972 
Skull and mandible, abnormal bony connec- 
tions between, 954 
cleaning with dermestid beetles, 96 
Smallpox vaccine, failure of, in treatment 
of recurrent aphthous stomatitis, 
110 (Abst.) 
fluoride, method of controlling 
dental caries in rats by injec- 
tions of, 1340 (Abst.) 
Spasmophilia during dental operations, 914 
( Abst.) 
Speech impediment, tori mandibulari with, 
127 


Sex in endo- 


chronic, 


Sickle-cell 


Sinuses, nose and, 106 


Sodium 


Sprue, oral complications of, 55 

Squamous epithelioma, actinomycosis and, 
1138 (Abst.) 

Starch sponge and starch powder hemo- 
static, Terramycin, uses of, 1056 

Stenson’s duct, carcinoma of, 795 (Abst.) 


Stent, removal of facial defect by use of, 
1212 
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Sterilizing carious dentine, preliminary re- 
port of investigation to study 
effectiveness of certain drugs 
for, 647 

Stevens-Johnson syndrome; erythema multi- 
forme, 750 


Stomatology, fourteenth French Congress 
of, 566 
odontology and, 441 (B. rev.) 
Streptococcal infections, observations on 


comparative efficacy of erythro- 
448 


mycin and penicillin in, 
(Abst.) 
Streptococcus mitis, production of beta- 


glucuronidase and hyaluronidase 
by, 998 

Stress, role of, and of adaptive hormones 
in dental medicine, alarm reac- 
tion, general adaptation syn- 
drome and, 355 

Submaxillary gland, displacement of, and 


its clinical importance, 447 
(Abst.) 
Succinyleholine; complications of general 


anesthesia in dentistry as related 
to.respiratory system, 400 
Supernumerary maxillary incisors, 901 
Surgeons, anatomy for; Vol. I. head and 
neck, 1130 (B. rev.) 
Surgery, dental, bacteriology for students 
of, 1131 (B, rev.) 
maxillo-facial, grafts in, 450 (Abst.) 
operative oral, 1, 113, 225, 341, 453, 571, 
683, 797, 919, 1031, 1141, 1258 
oral, 222, 339, 449, 568, 680, 914, 1139, 
1249 (Absts.); 442 (B. rev.) 
general anesthesia for, 620 
herpes simplex following, 1079 
nutrition in, and its relationship to 
wound healing and infection, 797 
roentgenographie aid for, 755 
Surgical correction of anterior open-bite, 
341 
of developmental deformities of man- 
dible, 916 (Abst.) 
dilatation of oral cleft and adaptation of 
lips, 915 (Abst.) 
prosthesis, 919 


treatment of cancer of tongue, 339 
(Abst.) 
of mandibular prognathism, about, 450 
( Abst.) 
Surital sodium; new intravenous anesthetic, 
1223 


Stomatitis, angular, treated with Silicote 
ointment, 111 (Abst.) 
recurrent aphthous, failure of smallpox 
vaccine in treatment of, 110 
( Abst.) 
ulcerative, 109 ( Abst.) 
Swelling, localized, of mandible, 38 
Syrian hamster, effect of x-ray irradiation 
on incisors of, 1011 
hamsters, some observations on dental 
caries in, 207 
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Systemic disturbances, effect of, on pulp 
of experimental animals, 550 
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Teeth and supporting structures, some ob- 
servations on influence of orange 
juice ingestion on, 741 
actinomycetes and other pleo- 
morphic organisms recovered 
from pigmented carious lesions 
of, 629 
physiology of, 1340 (Abst.) 
replantation of, in hamster, 1116 
retained, and maxillary carcinoma, 446 
(Abst.) 
new form of dentinal dysplasia, 
543 
upper anterior, clinical observations on 
replantation of, 27 
Temple University School of Dentistry, 793 
Temporomandibular disturbances, use of 
hyaluronidase in, 368 
joint disorders, Columbia University of- 
fers course on, 1335 
effects of trauma and hypermotility on, 


human, 


shell; 


876 
report of ten years’ experience in 
treatment of subluxation and 


luxation of, by injection of scler- 
osing agent and immobilization 
of mandible, 732 
tumors of condyle and, 1091 
Terramycin in oral infections, 350 
starch sponge and starch powder hemo- 
static, uses of, 1056 
Therapy in chronic sialoadenitis and sialoli- 
thiasis, 224 (Abst.) 
of pigmentary disorders; physiology of 
pigmentation, 249 
Throat disinfectants, effect of, on mouth 
flora, 112 (Abst.) 


Thrombo-phlebitis, cranio-facial, 1139 
(Abst.) 

Thyroid; recent advances in endocrinology, 
277 

Toluidine blue in management of post- 


operative bleeding, 1066 


Tongue, actinomycosis of, 1178 
black hairy, 559 
hairy, 109 (Abst.) 
surgical treatment 

(Abst.) 
treatment of mixed tumor of, with radio- 
active chromic phosphate solu- 
tion, 223 (Abst.) 
unilateral hairy, 1140 (Abst.) 

Tooth, chlorophyll stain penetration of, 312 

development, adamantinoma in relation 
to, 1136 (Abst.) 

enamel, effect of orthodontic cement on, 
108 (Abst.) 

movement, bone changes associated with; 
influence of menstrual cycle on 
rate of tooth movement, 1138 
(Abst.) 


of cancer of, 339 
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Tooth—Cont’d 
replantation, 916 (Abst.) 
resorption, idiopathic, in association with 
metaplasia, 1298 
root length-volume relationships, aid to 
periodontal prognosis; I. anterior 
teeth, 735 
rotation center, determination of, 392 
Tori mandibulari with speech impediment, 
1270 
mandibularis; benign osteogenic 
tumors of oral cavity, 825 
palatinus; benign osteogenic tumors of 
oral cavity, 824 
Tracheotomy, emergency; fatal hemorrhage 
following regional anesthesia for 
operative dentistry in hemo- 
philiac, 466 
Trauma and hypermotility, effects of, on 
temporomandibular joint, 876 
Treatment, diagnosis and, of hemophilia, 
914 (Abst.) 
endodontic, probability of error of nega- 
tive culture with use of com- 
binations of antibiotics in, 1311 
importance of timing of, in cases of cleft 
palate, 1046 
of malformed impacted mandibular first 
molar, 21 
of mixed tumor of tongue with radio- 
active chromic phosphate solu- 
tion, 223 (Abst.) 
of pulp exposures, 194 
Trichloroethylene analgesia, cardiac arrest 
occurring under, 1027 (Abst.) 
anesthesia for operative dentistry 
handicapped patients, 488 


Torus 


on 


Trigeminal neuralgia, necrosis of nose and | 


cheek secondary to treatment of, 
569 (Abst.) 
personal experiences with electrocoag- 
ulation of Gasserian ganglion in, 
916 (Abst.) 
Tuberculosis in wall of branchiogenic cyst, 
107 (Abst.) 
of alveolar gingiva, 894 
Tuberculous osteomyelitis of mandible, 1188 
Tufts College Dental Schooi, 218, 679, 910, 
335 


Division of Graduate and Post- 
graduate Studies, 103, 566 
Tumor, benign giant-cell, of central type; 
benign central tumors of jaws of 
nonosteogenic and nonodonto- 
genic types, 960 
giant-cell, of mandible associated with 
hyperparathyroidism and osteitis 
fibrosa cystica generalisata, 534 
malignant mixed, of palate—cylindroma, 
705 
melanotic, epithelial, 795 (Abst.) 
mixed; benign soft tissue tumors of oral 
cavity, 581 
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Tumor—Cont’d 
of tongue, treatment of, with radio- 
active chromic phosphate solu- 
tion, 223 (Abst.) 
salivary, subtotal parotidectomy for, 
222 (Abst.) 
peripheral giant-cell; benign soft tissue 
tumors of oral cavity, 576 
pregnancy, 714 
pseudo giant cell, (reparative granuloma) 
of jaw, 113 
Tumors, benign and malignant, of man- 
dible, technique of immediate 
bone grafting in, and review of 
17 consecutive cases, 1249 
(Abst.) 
central, of jaws of nonosteogenic and 
nonodontogenic types, 960 
odontogenic, of oral cavity, 695 
osteogenic, of oral cavity, 822 
soft tissue, of oral cavity, 573 
cartilage, of jaws, 1320 
malignant bone, practical considerations 
in management of, 680 (Abst.) 
of oral cavity, 1031 
oral, 1250 (Absts.) 
metastatic, of oral cavity, 1141 
of condyle and temporomandibular. joint, 
1091 


of jaws, 681 (Absts.) 
pregnancy; benign soft tissue tumors of 
oral cavity, 576 
gingival condition in pregnant women, 
644 


salivary gland, 683 


U 


Ulcerative stomatitis, 109 (Abst.) 
Unacaine allergy, 1082 
United States ARPA, establishment of, 792 
University of California, 338 
of Louisville School of Dentistry, 104 
of Minnesota, 792 


of Pennsylvania, 338, 1026 
Postgraduate courses, 1245 


Vv 


Varidase in endodontics, clinical appraisal 
of, 658 

Vasoconstrictor (Kutapressin), use of new, 
in exodontia, 12 

Vestibule depth, frenum position and, in 
relation to gingival health, 1069 

Viral concept of cancer, 255 

Vitamins, role of hormones, and antibiotics 
in dental disturbances, 42 

Vomiting, postoperiitive, use of parenteral 
Dramamine to control, in office 
practice of oral surgery, 294 
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Ww 


Western Reserve University, 104 
School of Dentistry, 793 
Wood light, fluorescence of cancer under, 
967 
Wound healing and infection, nutrition in 
oral surgery and its relationship 
to, 797 
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X-ray irradiation, effect of, on incisors of 
Syrian hamster, 1011 
on oral tissues of Macacus rhesus 
monkey, 778 
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‘Co-Pyronil’ 


... reduces the incidence and intensity of pain, 
markedly shortens healing time, almost com- 
pletely eliminates tissue slough, and substan- 


5 


tially lessens swelling, exudate, and trismus. 
Healing by first intention occurs more fre- 
quently, and postanesthetic complications are 
greatly diminished. 


Each pulvule (capsule) provides: 
‘Pyronil’ (Pyrrobutamine, Lilly) 15 mg. 
‘Histadyl’ (Thenylpyramine, Lilly) 25 mg. 


‘Clopane Hydrochloride’ 12.5 mg. 
(Cyclopentamine Hydrochloride, Lilly) 





Dosage: 1 pulvule every four hours, beginning at least 
1 hour preoperatively and continuing for twenty- 
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four hours postoperatively. Thereafter, 1 pul- 
vule every six or eight hours as long as indicated. 


Lag ) ELI LILLY AND COMPANY e INDIANAPOLIS 6, INDIANA, U. S. A. 





December, 1954 





ORAL 
CANCER 


By J. ROY BOURGOYNE, B.S., D.D.S. 


Chief of the Division of Oral Surgery, University of Tennessee College of Dentistry 








AND CONTRIBUTORS 


clearest written guides ever presented on how to recognize, diagnose and treat 
cancer of the mouth and surrounding areas. The carefully chosen material is 
from case histories and accepted scientific writings on the subject. 


] ) cteatest wr oral surgeons and physicians will find this book to be one of the 


Dr. Bourgoyne outlines procedures for a proper oral examination, describes the 
characteristics of cancer and discusses diagnostic aids, including biopsy, that will 
lead to a scientific recognition of neoplastic growths of the mouth. Treatment is 
considered under three headings: Prophylaxis, eradication of the primary lesion, 
and removal or destruction of metastasis. Radiation therapy is viewed in a role 
complimentary to surgery, rather than as a separate entity. It is taken up fully in 
a chapter contributed by Dr. David S. Carroll. Because as many as one-third of 
all oral epitheliomas develop from areas of leukoplakia, special attention is given 
to this inflammation of the mucous membranes, and to lichen planus. The dietetic 
needs of patients are considered and several suggested menus are included. To 
offset the effects of radical surgery, Dr. Ralph S. Lloyd has contributed a chapter on 
maxillofacial prosthetics. 


An unusually fine summation of the entire text is presented in the form of questions 
and answers most frequently asked not only by patients, but by dentists, physicians, 
nurses, and others in the healing arts. This chapter alone is of the utmost value to 
those young in practice and to all others who have not kept pace with the latest 
advances in cancer control. 


Helpful in the study of oral cancer is a glossary which defines 287 words, terms and 
phrases. Here, too, cancerous conditions are described and recommended treat- 
ments are indicated. 


295 Pages. Illustrated. $6.50. 


(Published July, 1954) 
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Xylocaine® Hydrochictas (Astra) 


merits special consideration by the busy 
dental practitioner. Profound in depth 
and extensive in spread, its well- 
creche ak Sa tolerated effect is more si ificantly 
ply doula dx eo Sek cateeion, measured by the time saved through its 
without epinephrine and with remarkably fast action, by which so 
colnapioring lee See much normally wasted “waiting time” 


000; dispensed in 1.8ce cart- 2 - “ * 
ridges, packed 50 cartridges to a is converted to productive “working 
vacuum-sealed tin. Also avail- time”. 

able in 20cc multiple dose vials 

packed 5 vials to a carton, 


© @ XYLOCAINE® HCL 


(Brand of lidocaine *HCL) 


A 4th dimensional approach 
to preferred local anesthesia 


Pe ve eon eee | 
Write department D8 for bibliography and professional samples. 
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Ready Now! Volume II: Head and Neck! y 


A Stereoscopic Atlas of 
HUMAN ANATOMY 


This brand new section by Bassett consists ANATOMY IN 
of 350 views in fullcolor, three-dimensional 
pictures on 50 View-Master reels, plus five 3-DIMENSIONS BY 
compact volumes of over 700 pages of descrip- 
tive text and illustrations. Each reel shows 
the sharp, clear and beautifully illuminated VIELE MASTER 
details of seven consecutive dissections. Not a ® 


single feature is lost! 


Each Kodachrome transparency portrays 
; greene, AR ge op OTHER SECTIONS 


actual human material. Each sequence of dis- 


section is done on the same specimen. An 

initial sequence of photographs deals with the © |: The Central Nervous System 

osteology of the skull, the individual cranial (ready now) 

bones and the cervical spine. @ Ill: The Upper Extremity* 
Several x-rays have been included. Subse- IV: The Th 

quent views portray dissections on surface fea- o Ws ae ee 

tures. A series of general views, selected from e@ V: The Abdomen* 

successive phases of the dissection, have been @ Vi: The Pelvis* 

grouped together for the purpose of orienta- , 

tion. This is followed by sequences which @ Vil: The Lower Extremity* 

consider specific areas in detail. *In Preparation 


PRICE SCHEDULE... 








Section II: THe Heap anp Neck $38.50 
View-Master stereoscope without light attachment 2.00 
View-Master stereoscope with battery light attachment 4.00 
View-Master containing light attachment with transformer and cord . 7.00 
“Stereo-matic 500” projector . 169.50 

27.50 


Section I: THe CENTRAL Nervous SysTEM . 
All Orders Shipped on Ten-Day Approval 
B& THE WILLIAMS & WILKINS COMPANY 


(exclusive agents for the United States, with the exception of the 
— 11 Western States) 
der Mt. Royal and Guilford Aves. Baltimore 2, Md. ; 


9 —& STACEY’S INC. 
kom (exclusive agents for the 11 Western States) 4 








551 Market St. San Francisco 5, Calif. 
& SAWYER'S, INC. 
P.O. Box 490 Portland 7, Orcga § 
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RECONSTRUCTIVE SURGERY 
OF THE EYELIDS 


By WENDELL L. HUGHES, M.D., F.A.C.S. 


260 pages, with 268 illustrations. Price, cloth, $8.50. 


OLLOWING the publication of the first edition, suggestions by numerous 

confreres have been made for expansion and improvement. Many of these 
suggestions have been incorporated in this second edition. Much new material 
has been added, particularly on upper lid reconstruction, and further details of 
procedures already reported have been included to make them more easy to 
follow. A new chapter on dressings takes up in detail the technique of applica- 
tion of some of the most common types, particularly the application of a satis- 
factory pressure dressing. A new chapter has also been added on the principles 
on choice of type of treatment for various lesions. Procedures that have been 
found to give poor results are particularly reported and discussed as to the reason 
for the failure. It is felt that one frequently learns more from one’s errors than 
from the routine success cases. The author has pointed out pertinent features in 
technique not only in the successful cases but especially in the cases that did not 
turn out so well, in order that others may avoid making the same errors. 
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EARLY DEVELOPMENT OF SKIN GRAFTING RECONSTRUCTION OF TARSUS 

DEVELOPMENT OF GRAFTING WITHOUT A TRANSPLANTATION OF CILIA AND OTHER 
PEDICLE MISCELLANEOUS Lip STRUCTURES 

VARIATIONS OF PeEpICLE FLAPs Case Reports ILLUSTRATING BLEPHARO- 


POIESIS BY THE AUTHOR’S METHOD 
Upper Lip RECONSTRUCTION 


Tutn DerMo-EpiperMic GRAFTS 
GENERAL CONSIDERATIONS REGARDING 


GRAFTING RECONSTRUCTION OF BotH Lips 
RECONSTRUCTION OF THE CONJUNCTIVAL CHOICE OF TREATMENT FOR VARIOUS 
LAYER Types oF GrowTHS 
~--------—-------- Order Form ----------------- 
THE C. V. MOSBY COMPANY MJ 
3207 Washington Blvd., St. Louis 3, Mo. 
Please send me: 
Cy Hughes—Reconstructive Surgery of the Eyelids—Price $8.50 
C] Enclosed find check. [|] Charge my account. 
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SURGERY UF 
FACE, MOUTH, AND JAWS 


By Frank McDowell, M.D., Assistant Professor of Clinical Surgery, Washington University 
School of Medicine; Associate Professor of Maxillo-Facial Surgery, Washington University 
School. of Dentistry, St. Louis; James Barrett Brown, M.D., Professor of Clinical Surgery, 
Washington University School of Medicine; Professor of Maxillo-Facial Surgery, Washington 
University School of Dentistry, St. Louis; and Minot P. Fryer, M.D., Assistant Professor of 
Clinical Surgery, Washington University School of Medicine; Assistant Professor of Maxillo- 
Facial Surgery, Washington University School of Dentistry, St. Louis. 


213 pages, with 168 illustrations; price, cloth, $6.50 


® Lesions of the face, mouth, and jaws occur with great frequency 
and in wide variety. This book is intended as a concise, direct presen- 
tation of the diagnosis and treatment of these lesions. It is hoped 
that it will be of interest and value to medical students, house officers, 
physicians, surgeons, and to dental students, dentists, oral and 
maxillo-facial surgeons. 


® Photographs of most of the common lesions are included as an aid 
to diagnosis, and many of the operations are illustrated in step-by- 
step drawings. 


@We have not considered this volume to be encyclopedic, in any sense, 
and have omitted historical references, obsolete or alternate methods 
of treatment, philosophical discussions, and other nonessentials. If 
there is any disagreement as to our particular selections, or omis- 
sions, we hope that most readers will agree with our objective of 
keeping the book compact and clinical. 
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The C. V. MOSBY COMPANY, 3207 Washington Blvd., 
St. Louis 3, Mo. 


Please send me: 
McDowell, Brown & Fryer—Surgery of Face, Mouth, and Jaws. 
Price, $6.50. 
[] Enclosed find check. (] Charge my account. 
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EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. Kurt H. Thoma, 1180 Beacon Street, Brookline 46, Mass. 


Manuscripts should be typewritten on one side of the paper only, with double spacing 
and liberal margins. References should be placed at the end of the article and should 
include, in the order given, name of author, title, journal, volume, pages, and year; e.g., 
Jones, F. R.: Periodontal Disease, Oral Surg., Oral Med., and Oral Path. 1: 1-30, 1948. 
Illustrations accompanying manuscripts should be numbered, provided with suitable legends, 
and marked lightly on back with author’s name. Articles accepted for publication are 
subject to editorial revision. Neither the editors nor the publishers accept responsibility for 
the views and statements of authors as published in their Communications. 


Illustrations.—A reasonable number of half-tone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables or extra illustrations, Copy for zinc cuts (such as pen drawings and charts) 
should be drawn and lettered only in India ink, or black typewriter ribbon (when the type- 
writer is used), as ordinary blue ink or colors will not reproduce. Only good photographic 
prints or drawings should be supplied for half-tone work. 


Books for Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. Thomas J. Cook, 1342 Dupont Building, Miami, Fla. 


Reprints.—Reprints of articles must be ordered specifically, in separate communication 
to the publishers, The C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo., 
U.S.A., who will send their schedule of prices. Individual reprints of an article must be 


obtained through the author. 


BUSINESS COMMUNICATIONS 


Business Communications.—All communications in regard to advertising subscriptions, 
change of address, etc., should be addressed to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo. 


Subscription Rates.—In the United States and other countries of the U. S. Postal Zone 
$12.50 per year in advance, single copies, $1.25. In Canada, $13.00, single copies, $1.25. 
In foreign countries, $13.50, single copies, $1.50. 


Remittances.—Remittances for subscriptions should be made by check, draft, post-office 
or express money order, payable to the publishers, The C. V. Mosby Company. 


Change of Address.—The publishers should be advised of change of subscriber’s address 
about six weeks before the date of issue, with both new and old addresses given. 


Advertisements.—Only articles of known scientific value will be given space. Forms close 
first of month preceding date of issue. Advertising rates and page sizes on application. 


Nonreceipt of Copies.—Complaints for nonreceipt of copies or requests for extra numbers 
must be received on or before the fifteenth of the month following publication: otherwise the 
supply may be exhausted. 

















Three months ago this man 
was a TB patient 


Your purchase of Christmas Seals not only helps prevent tuberculosis, 
but also helps restore TB patients to a completely normal and useful 
life . . . to their families and to their jobs. 

Christmas Seals work to prevent TB through research, education, and 
case finding; and in many cases to prevail over the effects of TB through 
programs of rehabilitation. 


To prevent and prevail, send in your 
contribution today, please. 


buy Christmas Seals | 























